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zzttrnzMzzntco nmmu^m. &®mon&mt><Dm^m&izw&? 

rco sfe, &mmiz&&rz&mmiz\$^M&,±iz^mms&v* &z>m^*<D 

na^sj&^tuT, n^.mmt^r<oB.mm^mvx^^o m.*?* m^- mmtt 
mfr ^n^\zm^^M^^<m^M^\z^nx, 

25 mfemzm&-n&\zM?zms*Mmxi*%fr*>x, nmm^m^ftn^m.^ 
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n&m^vmtvTnmm&w&n&mt&Zo nmm&mm** 1 9 0 1* 

CWi 1 s o n«^^^/ h«UTtt§^ib. Sgl^t^ti^ 
5 mmzfc&ZLt&^VfrZ-hiZiffi&^-tZ (Wi 1 son, H. V. J. Ex 
p. Zool. 5:245-24 8. 1 9 0 7) , li^^OSiSiiH 
1 9 5 5f©Towne s^tfHo 1 t f r e t e r l,Z&2>m&.m<Dmnffi& 

10 ^\ ^»SSiC^^T, BiofcJiJSttl 9 8 O^^SST^^ 

n±m^—^M^^^nrc<D\t!Km<D^m^(Dmmx^^rco 1 9 8 

1 1 ttAXfeJff*»C«>TfP§ai/i*C«©Ji&*^t*fflbfc (Bel 1, 
15 E. et a 1. Science, 211:1052-54, 1981). £ 
£T«> ^j»<D^^«^n^-^>y;V^^Ss6^^. ^©£®K:S&»Hfi 

&mmv* Ai^sfiifc. ££T«, MtiMThu^xts^t 

25 
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Z\<DZ\L\t, 19 6 imz-TT^zmmisnX^tz (Till, 
J. E. , et a 1. , Radiat. Res. 1 4: 2 1 3-2 2 2) . 1 
5 9 7 2^^V^X ; Ex;l/^ffl^^#M^*t?*^5i5t$n (Micklem, H. 
S. et a 1 . : J. Cell Physiol. ,79:2 93-2 

9 8, 1972), mfa&nmm&m'<z>zti\z&K)mjki&MM&&m-rz>z. 

10 & (Dick, J.E. , et a 1 . ; Cell 42 ; 71-79, 1 

9 8 5). u^u m&L&mm%, ^x^-s^^i o^m^mmm^izm: 
\,z\t, mm - M4k?z»&ms&2>o 

nmM&m^rc&mmmniz&zwmm crrt) ^«ltv^c 0 

«tc,fc*#«tWlW*©lira9 • IMS*. Ml ; ffiA*6o««©^ H^— 

20 (Wtf±i=GVHD) i^h^D^JVX (CMV) 

;5it§t^^)]t^f Se ; At (ifoMJ^Ioti/^tt) 

^) ©WKl«ATS:»*fcJ«!ME ; ^b«*fc*E!R£m*r*Sfl:GVHD ; - 

25 
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5 

10 

-2tt#ri§ixu^tt (cd 3 4m&&mmj&) ^it^^tia 

oTBS^JR^gfcHt-SJlt^ft^nT^S (Cavazzana-Calv 
15 o, M. et al. Science, 2 8 8: 6 6 9-6 7 2) . 

20 FACS (fluorescence activated cell so 
rter)#198 O^ftfcil^SnTJBUk FACS^bfc^ili^ 

mo** • mnz&mznxi,**. ^WH&ufc««i*^6CD 3 4 - ks 

^TW (Osawa, M. et al. Science, 2 7 3:2 
25 4 2 - 2 4 5,19 9 6). ±M<D&5\Z, ^Mttt^i^fiHWIfBttlMMfc 
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Sttffll&H^ (s t em cell factorSfcftsteel f 
5 actor; SCF^5) tt, MMtlffiS^tlT^^HTT^S. 

SCFH ffXhD-Tii^OM^tl, CFU-GM 
OCFU-M, CFU-Meg^^OfiM, U ^fctMBftfcfiMfl U £ 

^•raf^ffi&l&^StSns 9tttl (S. Ki tamura) > ^hM> 
©*iffi«U ¥±*±* (T. Hirano) & 17 4H~1 8 71, 2 

0 0 0) o 

15 b^u, scF*»©ftuatt3i<» m<Dm^tw,mx*mm&fiftfcmmv?3: 

V^5T?*S. SCFit -f>*-P-f*> (ID -3, IL-6, 

IL-1L W&fltnnri-jWmH^ (G-CSF) ftScfi©*^ W>© 

20 i^iits, 

s c f im^o'&o* 5 J: 19 n 0<<Dnm<Dmsk^ 

25 

hP>WX?> (TPO) t>*fcft|SnTV^. ^<^HfH 
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10 m m © ^ w 

tot, #3S5HKk W I F F ^-f >^t5 ^ >/^l^tt^.. <£0#^ 

-r&£> ^cowi f H^-r >^i-^^>A°^®jiwi f- i (Mx-it, mmm 

-5§2> 4, 6, 8> lO^a WI F- 1<DJ;5£:WI F FpW>£^ 

hbizm^zztiz^^x, whit? \z^m^^ vtzt&nm&mi&~rz> z t 

&mm-rz>z\t&7KiEnT^f£&, mmut> ^<D^it^^^ 
fc^nnis, ftfc&&±zi±z>z\£\z±<m<E>nT3sz>~f, tox^©» 

i . ftMmzft<ti£^?iz^<D&n&*ffli&?%* wifh^ >£*rr^ 

25 U^7^h\ 
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2 . _hisw i f h^-f >\t, m^m^4\zmm<DMnoms o&~® 1 8 o#<z> 
5 ^-tr, m& i izmmo&v h. 

10 5. ±BEGF*Uli-Ht CX3CX5CX5CXCX8CX4*6W^ 
15 tfU^T^F. 

8 
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11. nmm±^m^^t5. ^ss^iemccmjm, 

5 

10 15. ±f3#fg14^^-r^^«, 4>&<<i: ! fo6BFil3T-&£> i@i 3\zmm 
18. ±fB#U^y^H«, EGF^U fcf- h £ £ 6 K:^tJ\ 3i@ 1 7 KffeiKCD 

20 

Mffi.f&<®)o 

20. _hts#m«, /M<tfeio 3 tt#sn> mm i 7 izmm<Dmm& 

25 fg'l4^^«mj^^o 
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2 1. ±EWIFFj?W>£W-r*#y^:7 r 3 1 Ftt, S3^##4KB3tt©BB?!!& 

22. lEWIFH^-T^lrt^U^Htt, 'M<tt)0. 1 ng/ 

2 3. Mfe^STS^, 1 7 tC|B«<DSm^«^«m 

10 2 4. ±ffaf$«£#STOS CFT^S, ^@ 2 3 K:fB*CD«8#SBttfiy^«BI 
l£l&j$4tf. 

2 5. ±ffi#«#Sf«FLT-3 y#>FTfc<5, ^@ 2 3 fci3»©fi 

15 

2 6 . ±BB#»HJ&£#B j m, 4>&< tt> 1 n g/m 1 3, 5S2 3 fcfB 

20 mis, jfa»Baiifi©w*^it-rsfc«>^^$ns, 

i) jif2#»irwi f H^-osw-rs^u^^Ks^-rsxs, 

25 

2 9. JnfB^iJ^y^m, EGF«F^-r>*S6J^tr, ^B2 7fcBB*fc© 

10 
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5 31. ±fsmmn. ^<<tt>io 3 mm&&?z>* 3t@ 2 7 izwmvtt* 

10 3 3. ±tawiFF^>£WT£#u^:/^m, ^<t*o- 1 

3 4. 

2) #mm&&m?*±w#mm\z&&-rzjM* 

15 «@ 2 7 CIB«<D^feo 

3 5. ±fB^«^#STOSCFT^^., *B3 4fclB*©#85. 

3 6. ±B*MW»HTOFLT-3 U^f>FT?*S, *B 3 4fclB*<0;fr 

20 

3 7 . JiBB^ttllfi^H^^. 4>&< 1 n g/m 1 #S*TS, 9CB 3 4 El 
25 3 8. gS8#fg'14#i#mm^#l^^^"^>^^^ oT ^ 

l) »MBlfcft*#*r*:qB. 
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2) jiWmmbhcwi ffjM'v*^**^^}******!** 

^■tT> ^@38 ^BB«©*fe. 

4 0. _fcJB#»IBB«» JitottWIfin?*** ^B3 8^ffi«0^j*. 

4 2. _t|BWI F p^>f >&**T*#U^^H»* ffi#I#*4fcw2n*E2RI 

s-^tr, 3 8 cesso^fe. 

43. ilBWIFF^^fcWTStfU^^m, ^fcXt'bO. 1 ng/ 
4 4. 

5t@ 3 8 lCfS*c<E>^*feo 
4 5 . iHBtMfflia^H^S CFT^^ 4 4 KIB*0^- 
4 6 . ±f3*MBfi£#HTptt f 1 t - 3 U FT?**, ^@ 4 4 CB*©2r 
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4 7. ±|BffcHHJ6£#B?-Ki\ / >^:<t ! blng/ml#fin> 

5 4 8. &4mm<Dmw\zmm?zmm2irz\zmw&Mm?ttm~r:&^T. 

10 S^ttS, 

4 9. _bfBWI F F*-f >*Wr*#U^^Htt, EGFt'JK-hSSSfc 

5 1. ±fB#«^> ^JfcMjJ&T&^K ^B4 8tC«H«©*fe. 
5 2 . ±taS3«&te. ^<tfclO 3 »iWr<2>, 5I@ 4 8 

20 

5 3. ±BBWI F H^'T>S^rr*#U^^Ptt, fi#J#«M KSSSfrlSBB^I 
£^tf, ^B4-9fc!B<fc©;£&. 

5 4. ±iBW I F H^-f >Sf t5jj?U^^ 4>fc<£:fc0. lng/m 
25 1 #&-f 1149 
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55. ±^m&m&m$Mm®.f&mz* ^mm^m^^ B\z^ts. mm 4 
9 \,zmm<Djjfe B 

5 6 . ±I5^«^#H^«S CFt^, ^§5 5 \zmm<D^& 0 

5 

5 7 . ±$mmm&&mT\z f 1 t - 3 u ^55 izmm&jj 

5 8 . ±lBffctt£#HTO> £ 1 n g/m 1 #£-T&> ^@5 5 KfB 

10 mo^feo 

5 9. ±|B^m^^b$ii:«5)Xig^$6»^^-r^, 4 9 KfBfc^fe, 

6 0 . fchT&^K 1149 CtBmo^o 

15 

6 1. ±IBWI F- 1 F^>£WT£*U^:/^m, @B^J#-^4^^n^> 
SBM^t^fc hmm^-W I F — 1W, IS 4 9 iCfBScCO^o 

20 

WI F FpW >Sr^-r^>^U^y^b* ; *5<W 

25 

6 3. JrfB^U^y^Fte, E GFi'J kf— h££ Sfc^tf, m& 6 2 \zmWl<D 
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6 4. ±!B^tt«iM)6T^5, 6 2 izmmommi&f&VQo 
5 6 5. ±nmmm^ mjk&MMT*&z>, mm& 2\zmm<Dmmmi&Wo 

6 6 . _hf3ij$«te, 'Ptz< t h 1 0 3 M%mtE-?2>. ME 6 2 lzmm<DmUU 

10 6 7. JhiBW I F >^fT5^U^^FH WIF-IT^, 
2 ^IB^cD^^m^o 

6 8. ±I2WI F F^-f >^Wr^^U^y^F«> 4>&<£t>0. 1 ng/ 
m 1 ftftTZ, m& 6 2 ^fH«©E^^%„ 

15 

6 9. #m^#H^&$e»^tf, mme 2\zmM(Dm.mm.j&mo 

20 71. ±mmmm±wm : ^\t f 1 t - 3 u #> ft&s, ^is 6 9 fcaamog 

7 2 . ±fBiMJ&£#BTteU 'M<ifelng/ml #ft-T3, 5S69 KfB 

25 

7 3. ±aajHA*fctt»§3^kh©lJIA*fctt»*T**, 6 2 fcffiffcOB 

15 



WO 03/076613 PCT/JP02/02265 



74. _t!3WI F- 1 H*-f >Sft-5^U^^Hfl @a*«#^4 £^2*13 
SH^J^tffc hffl&Z-W I F - 1 £fB®<Z>E^J&%o 

5 

7 6. ±IB#U^y^H«, EGFi'J h & fc^tr. 7 5 CfBm© 

10 ^fflo 

77. ±ibhm^ mst^mmx^^, 7 5 izmmvmmo 

7 8. _tf3f$«te> <hfc 1 0 3 «#«T^>> 5IS 7 5 (CfBm^ffio 

15 

8 0. ±fBWI F FpW >^t5^'J^^FH ^ftKt&O. 1 ng/ 
20 m 1 5@7 5 (ClBm©^o 

si. ^mm^m^tn^t>^rc, m^7 sizmmomm. 
82. ±i3^m^#HT«scFT*^), mm8 nzmmommo 

25 

8 2 . ±tmmm£&m=T-fe f 1 1 - 3 u usi ictBic^ 
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^ O 

8 3 . ±fB#imfi£#HTO» 4>&< t.^ln g/m 1 t?fe~T : &> 8 1 \zM 

5 

8 5. Jliewi f- i h*pw>£*rr&^u^:/^m> @3^!i##4^^ns 
io e*ift«f hmm^-w if-iw, ^ts 7 5 cia«©ffiffl. 

15 01 (SlA^i^lB) W I F - 1 Si?® >9JI«SSt. 
_t^£>^X, k K Xenopus, Zebrafis h <D@B^i 

<*n**U S3^iJ#^2, 4, 6, 8^10) T*&3 0 7 5;iil© 

20 

0 FACSSffl^fcCD 3 4-KSLtt©ift^^tX*-A 

B3«, Li n-*5i;tfc-Ki tVS c a- l + tMibfcFACS@ 

25 

17 
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0 4 te\ ¥SIIIJ&J$£& (single cell culture) £^ 
~-^^^BJ^H#^fBm©^^ £ Q SHAFTS £ ttf-VZ&o 
5 T^X^fiJffibfc^^^P^^^fe^X^-A^-ro 



10 ^ig^-g-te r a j , TanJ, rthej 6t\ $MS©1^© Teinj , 
rderj , rdasj > Tdiej & £43££J^©1&^fb^ teJgOS'&tf) 
Tunj > Tunej , l~l ej , M a j >m\Z&tfZ> Tunj , 

runaj , r e 1J , Tl a j ffi<Z>TOK:&tt£^'r£73i^ 3^§W 

@B?iJ#-$t 1 #f§0J3<2 v^XW I F - 1 ©^H^ ^ ]/x^ fsb^^-To 

20 IBMft2H ^BJWY^XW I F — 1 ©i«75 ymSB^J^To 

@B^J#-^ 3 tt, *|!^Ot hWIF-1 <D±S^ ^ HSB^iJ^^f o 

@H^I#-^- 4 tt, 2^13 <£> h hWIF-1 <D£*7 S 7 mMn^wrTo 

S3^J#-^- 5 ^m<D^ y h W I F — 1 O^S;* ^ Vtt YWW&tscTo 

@3^J#-^ 6 tt, *$gm<D? y h W I F - 1 ©^17 5 J ^SB^J^^fo 

25 ffi^J#^7H WJOXenopus W I F - 1 <D±^z%2 Vtt FIBM 
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@3#J#-*t 8 te, ^m<DX enopus WIF-1 <D±&T^ /mMm&TK 
-To 

g5#!#-S§-9K*, ^m<DZ ebrafish WIF-1 CD£:g:*# 
5 la^lOU *»Zebraf i sh WI F - 10tS7$;iS 

10 ©t&OT&So a : 7^~> ; c : ->h->> ; g : ^T-> ; t : 5^== > ; 
u : Vvzsll ; m : AicfcteC ; r : G^fcteA ; w : A£tfiteTfcb< teU ; 
s : G£fc«C ; y : Tfcb< teU££:ki:C ; k : G£*:«T *>b< teU ; v : 
A*fe«G^fe«C ; h : A^fdiC^fdiTfcK^U ; d : A£fc«G£;fc: 
«Tfeb<«U ; b : G£*:«C£*:teT%b< SU ; *5<fctfn : (A^fcfctC 
15 ^75:«GSfc»T ! bb<ttU) Sfcfcfc o 

S?!lt§131t pCAGGS-6Hi s ©BB^I&^i". 
|B?U#^14, 16, 18, 2 0H ^WOWIFHM^Stt^'J^ 
I? (D^#^J@m^#0^ ^ FI3?U£^b, @3^J#-^ 15, 17, 1 

9 , 2 111 #§£HJi©W I F F*-f >S^*#U^^H©«#W1WWfcKfr 

20 cDT^y^@a^J^"To 

i?ij#f2 4H EGFtu tr— hcDfrS-srtrasaefro^^v^HE^iis* 

b, @E?iJ#-S§- 2 5 te, EGFi'J h©*ft'&-OaaE#©T3y'*E2W&**r. 

25 
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&wMWiz#^xmmznz> mmi mmftmz&^xm^znz>m , bjz 

5 

*mwx\ts mi$&Mmtimm2nnz&*ftw<Dm^z&%wMiz&-ox& 
mm&mnv*fr<k&m\zte&z\iitfxgzmmx'&n\*. ^<D^ofs:mmx^ 

femzn, mmzmmf)mm*&wz£%\z4>?zfrz^o)mm&ft±Tz z. 

&&mfe&ikoz.£fc<&&m*i<mm.-tz>z\£M!%v, &mm<D mi 
itte^vrtf] — z/mzm&^&Mvk-f&o *5£wiz&\,*x&mznz>nfflm 
(es) ^fc^im^M (mmwrnm^mm^rM^nmrn 

15 bs'I4#mss«> 1 9 8 imzWftxm±L'i£n, Hsg^n^^j^h^ 

m£.^\zhmmt£n^-?&2>o ^ot, ^hjoiocd^^u^^^t^ 

lltlTEMia (Embryonic stem eel ls^Em 
bryonic germ c e 1 1 s) 7^ffl£*lf#3o SUcD^^bV^W 

i&t&d, mmwzftftv, *ftik?3LMMftmm*vx^z><, w.m&mm\z, m 
/mmMttfim<, mmn^m^v^o m.m^mm\z, mux, &fritm* 

20 
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num. IflSttt^^ns. *:<Dtefr\zmM&£&Wmz\$g e rm 
line st em^#«E-TS. #f£0J<Z>$? £lA^M*irm> f E^l£l3l5<Z> 

^5fe-r*awafc«kD^-r*t» #1*-^ nuts*. 

mnt&fflMfcZftmfznzo nmM(Dm.mmmmtvx\t. wmnmm> mm 

20 

^b, itJfii#«tc^ViT^ 09A.I*e©RraM£fc:£, «?WT'<#jfefe#<2lo 

21 
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mmm#imizM'?2>&ytmm-ztizi&ifc'vm&is* facs (fiuoresc 

ense activated cell sorter) Zm^X^tl^tKD 

&n$><DmibL#mm\Zs cd 3 4f&&$nt\*mm&* c-kh sea 

-lB&tt* 1 ineage7-*-|ft (CD3 4~KSL) ffllfl&£'iiiffcffi&& 
ic#^T^>o f&S#j#fllf#i^i£ (c omp etitive repopula 
10 tion assay) ^ffi^T, CD3 4-KSLUSlimxi:W 

H5ut*ij06nT^0, CD 3 4 "K S Ltt© 3 III 1 Igaill^ilfiTrS 

z>t^%-& mmm^ voi.19 no. 15 (mw 55-59 200 
^ajms, ^<d& o \zmmtt\*.m<kvfrmsmmmm®*MM&®im£ v 

20 

^mmmiz^x cu^) wj atg^J:^»^^bbfem 

J& (M;U;£> lii. #MJS&, iffll^i') #i«<*:te^;M, # 

mmnmm. mmmm, ran, jewm, ims Mut, ifr/Ms* 

mji^ jfii^p^^m, b*«bij&, ^mmmm. mmmm. ^mm. &itmmfe£ 

22 
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m <d m^x-mmr zztiz^^x, 2Hb-£-f, ^m^mmr^^t-tfix 
zmmvfcMtmmhtt, m*<DmM&&&wm<D%im&£xs/&tz.\z^mz 
mwoimmwzAZo ^(D^o^itmm^ *mw<D%tmmzMtm^ 

fc£, EPO, m^(D^>^-n-(=¥> (IL-3) <D£5f£m&LW^73:£) £5S 

m-r z>zt\z&~z>xm^Tz>z.£ffixg2> 0 *BAmn\z&^x r^Hta^j 

10 ftim^MtlsXte. n^My^-U^^-y (IL-3, IL-6, 

IL-ll^a , 3Pr-fJ*Hf (EPO, TPO, G-CSF, GM-C 
SF, , M-CSFft2)'o<k5W h#-f >fc£\ JffTOtimH^ (Hep 
atic growth factor) (HGF) , ±.fcmMm=3r (E p i d 
ermal Growth Facto r) (EGF) , iffrt&iBSiaf (V 

15 ascular Endothelial growth factor) (V 
EGF) , sk^^mmm^- (Platelet -Derived Grow 
t h factor) (PDGF) , mmWMmMMmT (F i b r o b 1 a s 
t Growth Factor) (FGF) ©<k3fc#«igmB^fc2:#Sgtf 

20 

*mmmiz&\t*x r&m ($n&) j t\t. &&®n&r£fcMm<Dtm\zz>^ 
25 ^^^<Dmm.<DWumm^mz^tE^^mm^y)^<^^^t^oo *w 

23 
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5 K^©«JS**» *©«K©^ld^»ft#A.«:ViMrT?#ftS*S Cist's. 

10 f£<t%l ~D(D$m • U >/^3»*«ffllfi (T«U6» B«HJ&. fiMfc*#» 
$f^v WM. ^2U7t—*J* Jfii/J^> 

15 #4* &R3», Jfil/J^ #jfiLJ*fc£©JfiLS£- u>/*#*u> 

24 
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tlX^o cn3WjB*S»^3a**Wa:tt*T?*D. ftfe (me t a p 1 a s i 

«h* mmmtz£) ^iw^&ns. 

20 

MMOTHcfcHT, rwiFHM>J fctt. wiF-io^tM^H 

T> TOTIF^^f>©«^l BW#UllC^TT5y«#W«»3 0 
1 8 OffiSTf^ffi^-TS. *M«*T?tt, r W IFHM >J B3#l# 

25 
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IB?«#^8l:^n5Xenopu sOWI F \**-1><Dffi3 0&~m 8 0# 
©fctfX |5^J#^1 OH^n^Ze braf is h©WI F Y*^XD 

ZZT~M®l-?Z>ffiF\£fe* $f£b<te, ±fE^X, fcK Xenopus^i 
5 r^Zebraf ishOWIF H^-f >frt>M1R-£n%> 1 t?<D@3M^$nS@3 

S&cfcOJS^W I F F^-O&ttf^'J^WI F xz^tESr^rr 
10 53&>£5#>teU Hsieh J.H. ,et al. , Nature 398, 
431-436, 1999 iCfHm^n&Wn t fctfVf >fc* h D|fi$8H£7 y-fe-f 

E?9tt4C^n5thWI FW>CI53 0&~m 8 0te£[*a 
15 — (Dt>©, fiUHHI 8 C*sn4X e n o p u s OW I F H^'f >©*53 0{i~ 
mi 8 O&tm— <D%<D, M3?U#-*tl 0Ci$tl§Ze b r a f i s h©WI F 
>0&3 0&~m 8 0&<D5%. 4>£:< 5 75 7M> 6757i> 

9757M, 1 0757^ 1 175/i> 1275 
1 375;i> 1475/E 1575/i, 20757^ 2 5757 
20 3 0757t> 40757E 5 0757^ 6 0757E 7 0757^ 

8 07571, 9 0757^ 1 0 0 75 7§, 1 1 0757i, 120757 
& 1 3 0757^, 14 0757fSfd*1 5 0 757tm#§. #§B«B 
#fc:$3V>T, WI F H^-r>^wrs^U^7 p 5 1 HT0^b^'bO«WI F - 1 
WI F- l©757m@3^iJ«, *W«»Kl*ViT, IS3Wf2, 4, 6, 
25 (-en^n, T^X> th, 7^h< Xenopus^Zeb 

r a f i sh) ifi&Qs Jine>te, 8fflT?«t<ft#*nTW5 (HlS#»0i: 
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*BJ$ffl#^ViT, TEGF^Utf-hJ ±fcMmm : ? (Epider 

ma 1 Growth Factor) »T#»F^>^3. 6^ 
5 Oi/Xx-O^l^^t-^aiiiB^m ±&^5tH^ (EGF) Tte, rc 
X7CX4-5CX10-13CXCX8C (XmiM<D7 J W J ^S>&3 

4>&<<ht>l^>OEGF$iy t!-h£^, -tO^KH 2, 3, 4^fe« 
5O0EGFi'Jt!-hm#5. WIF-lil TCX3CX5CX5CX 

10 CX8CX4 (Xte&M<DT=iym.) J !il^^'Jlf-h^5^n. ^HJf 
©WIF-l^'J^fHC^ EGFtHU fcf-h^5 0#£EU ^-©ftgte, 
7OTIF-l#'J^fH (@3^J#^2) <Z)ig-£, 18 2-2 13, 2 14 
~2 4 5, 2 4 6~2 7 7, 2 7 8-3 0 9, 3 1 0~3 4 1C*5. E GFHI 
U tf-h^WT^^U^y^HibT^, notch-L notch-2, j 

15 agged-L Dll-L DLKi^^^t'f StlSo E GF1HU h£W 
-TStfU^^m, ^^»<#«©^biiJ^l^ll^^^i:^^nT^fc (W 
O 9 7 3 1 6 4 7 A 1 ) Ml^M*, Jh^fcttiBiS*^^ 

20 

^HJCDWI F- l^U^^FC^T^^at @S^IJ#-^2(D1 4 Oft, 
17 7& 18 2& 18 6ft, 19 2ft, 19 8ft, 2 0 0ft, 2 0 9ft, 2 
14ft, 2 18ft, 2 2 4ft, 2 3 0ft, 2 3 2ft, 2 4 1ft, 246ft, 25 
Oft, 2 5 6ft, 2 6 2ft, 2 6 4ft, 2 7 3ft, 2 7 8ft, 2 8 2ft, 288 
25 ft, 2 9 4ft, 2 9 6ft, 3 0 5ft, 3 10ft, 3 14ft, 3 2 Oft, 3 2 6ft, 
3 2 8ft, 3 3 7ftK#£E-r<S>. £n5»«H*T?«#2*lTV>5. 

27 



WO 03/076613 PCT/JP02/02265 



N-tffrzH/FB&vSmteffifrliVT, M^m^2(Dl 2 0& 15 8& 17 
0{i, 19 314, 2 2 0& 2 4 0& 2 4 5{i, 2 5 2& 2 8 4{4> 3 24 

5 3 3 8®:?3i£&mtf Btiz>o znzh&tcmmx'&fttEnx^&o n 

10 K&£o 

mmmm m%mm, m&m. m&.m* Mm. mmtzE) t&d, 

M£m?&£ 0 ^<D<fc5&^D^££bTfci:, ^y^H^a (MM** App 1 
ied Biosys terns fr*>A¥*3M) ■fcE&mmvrcJytik&mfZn&o 

\Z&^TmmvSMT*&Z>o toTtfefIfftfC«fc 0^M^n§^lcOZlM#: 
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U Ornitz M. , et a 1 . (I mmu nity, Vol. 10, 1 
7 3 - 1 8 2, 1 9 9 9) 11 SCFOl/t^-T?»5c-Ki t SrfSSIbfc 

tpcx f i t -3 v#>FtiL£&mtf*>nz> 0 i-cKDmtimm^te, t&mm%. 

§gfH SCF (stem cell factor (^ttSBf) , s t e 
el factori:lT^5n5) T?fct3#*. SCFH #ttU&©8&flB* 

c¥&mz\mimm<DttMmzMm-rz>t$mtt<* tfbs, c-ki tvt 

0^<D$f £ b V^J <h bTfB«$n^><, 

^CD3 4l^14^#^'i40W*^--^--i:^e>^* 5 ^^ 

Note h©U^>FtUT J a g g e d - l^^tlTV^ (J. Exp. 
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Med. 192, 1365-1372, 2 0 0 0) , ZLZLX\$, Jagged 

i^$tlW5. Blood, 1 October 2001, Vol. 
98, No. 7, pp. 2 0 9 1 - 2 1 0 0 X\$, jgjfilH^JCkSiE 
^flfei^tHCD 3 4HM£ttllBfc:*5tt*7# h—>X«JH^co s u r 
v i v i n<D®fflifi7ji%mt. ^<D*PX, TPO, F 1 t 3 1 igand (F 
10 L) » S C F 2 4HFbTOI:C D 3 4 + s u r v i v i n ©5§ 

v i nfDmMWmM^ZZ^ipTikmZtlX^Zo b^b, IBia^Mbt©MaiJ4|ft 

s&«jk/j3v>&*u -i©7a/i^e^5H^f (Mfr#o £v>5„ t^/^ 

20 
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So 

10 #tto«^tniB jzmn* mm, mmmm, m&mm* mmmmua) 

15 

*BS^»^IBA0!>W5^fiT*fc««f5fe«:UK:, 09*. tt, 

31 



WO 03/076613 PCT/JP02/02265 



IStttt, -mizmmftmT*m®t>nT^2> (Ky t e. J&itfDoo 1 i t 
tie, R. F. J. Mol. Biol. 157 (1) : 105-132,1 

9 8 2) . T^smomfcM&mt. ±&vrc?>^?m<D-&Mmizm-$v, 

^X'^(D^yA^Mhm<D^ (#i;tfcf> mm, MM, DNA> 

(+4. 5) ;A*U>(+4. 2) ;D-T->> (+3. 8) ; 7i^77-> 
(+2. 8) ; v-X-tM y/-y7s^y (+ 2. 5) ;^^~>(+l. 9) ; 

T^ — > (+1. 8) ;^U~»(-0. 4) ; Xl/sJ--> (-0. 7) ; -fe'J 
10 > (-0. 8) ; h)J^h77> (-0. 9) ; ^o-» (-1. 3) ; :/o U 

> (-1. 6) ; k^?i?> (-3. 2) ;^;V^5>^(-3. 5) ; >f)\,$ 

5> (-3. 5) ;7^7^>f (-3. 5) ; 77/^> (-3. 5) ; 

US» (-3. 9) ; &&.UT)V^~> (-4. 5) ) T&3o 

15 *§7$m (SI^cD^7K'I4Jt^&Wr^^cDy$y^^J;DBmUT> 

^xmrntzzynzm s^cstt § c z\<d&o 

izte^Tmmznzo ^a#^4, 554, 10 m\z%e.m-znz>&v\z, 
y<DU7K^m^7^/mn^zm^)^xBnx^^ : nv^—y (+3. 

0) ; U -Jy (+ 3 . 0) ;7XA7=f>l (+3. 0±1) ;^7*;i/^^>^ 
(+3. 0±1) ;-feU> (+0. 3) ; 7X/t7^> (+0. 2) ; 
25 > (+0. 2) ;^U-»(0) ;^P^-->(-0. 4) ;7"D'J> (-0. 
5±1) ;77-> (-0. 5) ;bX?^> (-0. 5) ^XtM> (- 1 . 
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0) ; ^^-> (-1. 3) ;AU>(-1. 5) ;D-T-»(-l. 8) ; 
<VD-f>'> (-1. 8) ;^D>» (-2. 3) ; 7i-^77-> (-2. 
5) ;^h'J^h77> (-3. 4) „ 7 ^'(Sl^^K'SmiC^b 

: T;v^->*3ckrKU^> ; ;7*;V:*5 >M££t£7x/i 

15 feV>„ 

20 <}S1~5E < £D»£U<kn~3M<D75/MTgmi-££££^5o 75 

ymcD#ip^«> fcto^^FSuri^EU:. i~i om. 0^b< 

«l~5fi, J;D#Sb<tel~3^<D75/M£tt*nt-&;i££^'5o 75/ 
m<DX^:t\t, htOl^y^FfrZ l^>^_h> M*-k£, 1 — 1 01, 0£b<& 
1-5M, £D#i;b<tel~3M<£75/M£^£i±£;it£^ 1 5o 75/ 

25 HMMflitt* 75 HYb, #;i^=^>;Wfc;x i»ffc;> Ao^Xk, 7;wwb, 
n->;Wb, U>^Yb, TKKftu 7«>M (0iJ*-fc£, 7-fc^;Wb) fc££^tr*^ 
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mw&m\z&^Tm%i'v&*), ®i$n?>%TOo> m%.& ausu 

b e 1 F. A. £$g (1988), Current Protocols i 
n Molecular Biology, Wiley, New York, N 
Y;Sambrook (1987) Molecular Clonin 

10 g: A Laboratory Manual, 2nd Ed., Col 
d Spring Harbor Laboratory Press, Co 
Id Spring Harbor, NY, 9JW£lfcE&£ r»^i&A&fS8i 

m&rmmtk} m±&. 199 7fc£fcSB«$n*. 
15 ■*wmm\z&^x, mmftT<D C7^*>fo j t«\ 

©^:S<fc t) *>$S<, ^MOH^t UTOffii Kzfcfr&SS S^-TS^U 

^H*fc«#U5C^l^^P («S**n) IC^fbT, l~n- ltrr?<Z>BB?fcE£ 
t§ Jl? 'J H ^ fc^ 'J 5? ^ ktf h'&^ 5 . 75y*>b<D&iS\Z. 

20 ^(DBmzfeVT* 3ffig&3trSEi**T?g\ 09*. ^^©TStLTH 
JltU^^HCD^, 3, 4, 5, 6, 7, 8, 9, 1 0, 1 5, 2 0, 2 5, 
3 0, 4 0, 5 0&&T$*:n£k±<D7S.;m&mvT Sft, ElilC^^L/ 
TV^^IIc^^nsSS ll^a fe^fe, TK£LT3»an?(& 

Df#£o ^'J^^I/^F0i^ 5, 6, 7, 8, 9, 10, 15, 2 

25 0 , 2 5 , 3 0 , 4 0 , 5 0 , 7 5, 1 0 OM^nfiliO^^l/tfH^P 

tf&n, d^o^wt^L-rv^v^aESScT^^nsss (fli*.«» 11^ 
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£t>2 0*^ W^FftT&D, S6C»Sb<tt^ft<t , b3 0, 4 0tfc« 

1 ^fo^-f ^-<d4>& < t ajRW^^-r t-* p c r k&jb-t 

4>&<<h<bl Oja^W^H** «fcD#3;b<fcJ:i>fc:<£*>l S^W-^Ffi* 
15 $SC^b<tt / >^<t i bl7, 18, 19, 20, 2 1, 2 2, 2 3, 2 4, 

2 5, 3 0 5 0 5?^ l/t? HfiTfe 0 #5. 

7 0%H-1?S5i^ «kD#f;U<«4>fc<£fc8 0 5S» 9 0%, 9 5%, 9 
25 6 %, 9 7%, 9 8%*fc«9 9«|B3— 
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Af 7U^-fi£-~>3>&, y^-^ • A-f^U^-f if— > 3 >&&3^te+r 

^fi*©DNA$Sf{t:Lfe7^;^-$ffl^T, 0. 7~1. OMONaC 
l#ftT, 6 51CT/W ^U^-rif-va >£fro£:^ 0. l~2fS^<Z> 
SSC (sal ine-sodi um citrate) (lfgii^ODS 
S Cig*£<E>jia/&te, 15 0mM U ^A, 1 5mM ^X>^th'J 

gZ>#V*?U^\*&Mt&?Z>o A^:/U^Wii— >3 >te> Mo 1 ecu 
lar Cloning 2nd ed. .Current Protoco 
Is in Molecular Biology, Supplement 
1-38, DNA Cloning l:Core Techniques, 
20 A Practical Approach, Second Edition, 
Oxford University Press ( 1 9 9 5 ) fS.ii(D$mm 

25 
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£;?U;£A 1 tschul5 (J. Mol. Biol. 215, 403-410 
(1 9 9 0) ) «bfc7MUXAOTl/rcti/D^7ABLAST$ 

10 

15 Urf^^V^H4'OU>^> ? xx^;^^N3' -P5' ^X7*7$j- 
M§^»caE«l$nfc$|39Mfc^-U =f5? * t'J^^ F4><£> U 

b\ ^U^^^k^F4'©^h->>^^xy^+h> J >{^|fi)>'hv'> (phen 
o x a z i n e -mo dified cytosine) ~CW&£ nfcMMfc^ 
U^X^l'^F, DNA«f<£>U#— X#*2' -0-^Dtf;WU^-XTSIfe$ 
25 nfe^#^Uxf^^^^H^«k^Uzf^^W^H4'OU^--X^2' - 
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*58iB»K^v»T, rr^y^j i^©^?^^©^©^*^©^ 

1 075/i, 1 575/E 2 07S/i, 2 575/^©ft£©I2 

^ewu H*9**rr<& w-fe^— ^©»-&&s^t"*- *»9B© i ^Jte^ffi^ 
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feswi f H^^r>W5^>/^f ^(D^m^mmmts wnt 

t LTH g&gfe^ #Jn3fc25#» $tfc3fcag#* ^(truncated) 

M3t«^T (allele) tK, 

io ^$v^o *M«H#^*ViT, mkft=?<n TtJs^p^ J fctt, #Ri 

^D^«, *HJ>S>:t>h&#T 
T A-f ^ 'J ^-f XT S# U * ^ H & V> 5 o ^mWO&MftTfc^ ^ W o 

15 tmm^m-r^mmmm^m-r^mm^x^x, *<D&mmbmmfi*ft 

20 9 5%J^_t©*BPtt) SWrSfeOOSrV^. ^©.fc^^^a^^^fT^^ 
RIDa©ffira3t'&f*fcttffi©*©^i6t _ Sltte?*T?»Dfl*- tot, * 

25 
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5 

li'bWTfectK ^RH trp^nt-^- (Ptrp) , lacyat-^ 
- (Plac) , PLyp^E-^-, PR/PM- PSE^Dt-^-f 
15 <z\ ^cJl^J:tX7r-^^S5fe-r^>^o^-^-, SPOl^Dt-^- 
S P0 2:/p^E-^-, p e n P ^nt-^-f ^ t^T?f 5. £fcP 

t r v*2^>mM1*^fczfn*:-9- (P t r p x2) , tac^DM- 
lacT7ya^-, let I yp^-^-^i^^A^fc^fh^^ 

n^^p^-^-^Ffeffl^^^i^T^^o 

20 

m&mmiztt-tz rmMz.^??-} ttm pbttp2, pBTaci, 

pBTac2 (^fn%Roche Molecular Biochemic 
a 1 ScfcDTfTflg) % pKK2 33-2 (Pharmacia), pSE280 
25 (Invitrogen), p GEMEX — 1 [Promega] , pQE-8 
(Q I A GEN) , pKYPIO (#P§Bg 5 8-110600) , pKYP20 
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0 [Agric. Biol. Chem. . 48, 669 (1 9 8 4) ] , pLS 
Al [Agric. Biol. Chem. , 53, 277 (1989)], pG 
ELI [Proc. Natl. Acad. Sci. USA, 8 2, 4 3 0 6 (1 
9 8 5)], pBluescript II SK+ (Stratagene) , 
5 pBluescript II SK(-) (Stratagene), pTr 
S 30 (FERM BP- 54 0 7) , pTr.s 3 2 (FERM BP-540 

8) , pGHA2 (FERM BP-4 0 0) , p GKA 2 (FERM B-6 
79 8) , pTerm2 (#i§¥3-2 2 979, US4686191, US4 
939094, US5160735), pEG400 [J. Bacterio 

10 1. , 172, 2392 (1990)], pGEX (Pharmacia) , p 
ET->XfA (Novagen) , pSupex, pUBllO, pTP5, p 
C194, pTrxFus (Invitrogen), pMAL-c 2 (New 
England Biolabs), pUC19 [Gene, 3 3, 1 0 3 (1 
9 8 5)], p S TV 2 8 (SiKS) , pUCl 1 8 (SiEffi) , pPAl («p 

15 mme 3- 2 3 3 7 9 8) ^wj*$ti§. 

wmmizttTz mmpL^^-i tutu yep 13 (atcc3 7i 

15) , YEp 2 4 (ATCC 3 7051) , YCp50 (AT C C 3 7 4 1 

9) , p H S 1 9 , pHS15fetWJ^n5, 

20 

mm^-^^-l tbTtt, pcDNAI/Arap, pc 
DNAI, pCDM8 (Vi*rn i fo7^-3'>«kOTMR) , PAGE10 7 ffimW- 
3-229 (Invitrogen), pAGE103 [J. Biochem. , 
101, 1307 (1987)], pAMo, pAMoA [ J . Biol. Ch 
25 em. , 268, 22782-22787 (1993)] &2«t«w«n5. 
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mmmmztt-r* turn ti^xsh, ^/tn^-tf 

SAilfifc^tS T^^^^-j tUTtt, PVL 1 3 9 2, pVL13 
5 93, pBlueBacIII (T^T Invitrogen) tiizifim^tl 

^Wtttbtlt Escherichia!, Serrati ajg, B 
acil lusg, Brevibacteri uml, Corynebac te 

15 r i uml, Microbacteri uml, P s eudomona sl^i: 
\zm~rz>mm*£mffiim, Escherichia coli XL 1 - 

Blue, Escherichia coli XL2-Blue, Esche 
richia coli DH1, Escherichia coli MCI 
0 0 0, E s c h e r i c h i a coli KY3 2 7 6, Escher ic 

20 hia coli W1 4 8 5, Escherichia coli JM10 
9, Escherichia coli HB 101, Escherichia 
coli No. 49, Escherichia coli W 3 1 1 0 , E s 
cherichia coli NY49, Escherichia coli 
BL21(DE3), Escherichia coli BL21 (DE3) 

25 pLysS, Escherichia coli HMS 1 7 4 (D E 3) , E 
scherichia coli HMS174 (DE3) pLysS, Ser 
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ratia f icaria, Serratia font icola, Ser 
rat ia 1 iquefaciens, Serratia marcesce 
ns. Bacillus subtil is. Bacillus amylol 
iquefaciens, Brevibacterium a mmm o n i a g 
5 enes, Brevibacterium i mm ariophilum AT 
C C 1 4 0 6 8 , Brevibacterium saccharo lytic 
umATCC14066, C o r y n e b a c t e r i um glutamic 
um ATCC13032, C o r y n e b a c t e r i um glutami 
cum ATCC140 6 7, Corynebacterium glutam 
10 icum ATCC1 3 8 6 9, Corynebacterium aceto 
ac idophi lum ATCC1 3870, Microbacter ium 
a mm oniaphi lum ATCC 1 5 3 5 4, Pseudomonas 

sp. D-on ofciifim^nzo 

15 WMIffiJ&hlsTte, S a c c h a r omy c e si, Schizosacch 
aromycesl, KluyveromycesI, Trichosporo 
nl, SchwanniomycesE P i c h i al^ifClt^ftft 
£ <h#*T#, ^-ffcftjKlte, Sacchar omy ces cerevi 
s iae, Schizosaccharomyces pombe> Kluyv 

20 eromyces lactis, Tr i chosporon pullula 
ns, Schwanniomyces al luvius, Pichia pa 
s t o r i steE&mtf&Z.ttf'VgZo ffli^.^^^-<Z)f A^ibTH 

£7 hD#I/-i/ 3 >m [Methods. Enz ymo 1 . , 19 4, 18 2 
25 (1 9 9 0)], ^7x0^77, [Proc. Natl. Acad. Sci. 
USA, 84, 1929 (1978)], g^U^Afe [ J . B a c t e r i 
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o 1 . , 153, 163 (1983)], Proc. Natl. Acad. Sc 
i. USA, 7 5, 1 9 2 9 (1 9 7 8) JBHO^^^nS. 

BHKII, 77U*5 HUlf;mH»lffll6, thSlfil^MJia. HBT 5 6 3 7 
(#MBS6 3 - 2 9 9) , fch*»a*fflfi»fe^**«f*21t«ST**. ^ 
X • 5XU-v«&£UTkJ\ ps 2 0, NS073:<h\ ?v V • 
tUT»YB2/0ft^ thMi«tUTSHEK2 9 3 (ATCC: 
10 CRL- 1 5 7 3) k h Sllitt t bT«B A L L - 1 ^ t\ 77U* 

5 H U If ;i^f l»Ji tLT«COS-l, COS- 7, kh^JISWtttUT 
»HCT-1 5ft:WJS$n§. 

robacteriumS OftiBBB 59-140885, #i§Bg 6 0-7 0 0 8 
0, WO9 4/0 0 9 7 7) , Xl/^ hD^P— >3>S (#H§B86 0- 2 5 1 
20 8 8 7), n-^J?)VJ3> mfc^ffi) £fflV>37j& 6 0 6 8 5 6, 

^^2 5 1 7 8 1 3) feEtfMTfzZn&o 

MltbTH Spodoptera frugiperda (DWMBffc, 
Trichoplusia ni <D$mmM* 35pmfi*©««HBJB^£* 
25 ffiV^cli^-e#^)o Spodoptera f rug i pe r da©|PItt 
tbtliS f 9, Sf 21 (Baculovirus Expression 
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Vectors: A Laboratory Manual) &<H, Trie 
hop 1 us i a n i©ilttiU»Hi gh 5, BTI-TN-5B 
1-4 (Invitrogen) *-fn|piE&Mi«i:lTaBo 
mbyx mo r i N4/5:^M^^n-5o 

5 

# u F£r£te^<Dm<DM7£mz. )%Wiftmz&^xmm<D&ffi&m ^x 
^fsaiji^^^^-*«wr«®s«ffljia, sj^m, m&m& 

20 ufc»*T?*ntf, tt*©»w^ttT?»tt*n#a. ^<D&5ts;mmmt\sX 
rat aitsu ifefi^jWtf&ns. s^ttt^gp^, 
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15 

*wnmiz£>^x#v^73 L \ i mm.<D n&mj r^sj m^t. m 
RNAom^^^m^mm^^^mw^m^m^xm^nn^o 

fetLX\Z, EL I SA^fctiR I A&&£WJ^2n3o 

rmmmi mz* Bmommfz&z&^x. #'j^^Fs&«mRNA^ 
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. lOO^IIfl^^T, *»W©#U^^Htt, WIF-1W, WI 

20 (7^h) , SB#I## 8 (Xenopus) SfcfciffiaWf 1 0 (Zebraf 
i s h) KjSSnsEatetr. ck90£L<te, *56W©#U^y^l«tt, 

HJO^U^T^FfciU @B^J#-^4(C^$n^@a^J^tfo WIF-Kt Wn t 
inhibitory factor-1 ©BfrT?» Wn t ^>/1^Sf ICi^U 

25 ^-oig^^ia^f 2>m%L&w?>rt>7n£v-c, i 9 9 9mzwtbxm^nrc 

(Hsieh J. H. , et al. , Nature 398,431-43 
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6, 1 9 9 9) „ Hsieh Ste, t K T^7X, Xenopu s$3cktf Z e b 
rafis hTCOWI F- 1 ©afiWBl^AtK^HfiiS/^^— W 
n t*>/^«<ZM >b'hDX-©Iffitt^Ufco Hs i eh5©iM$ 
Sfc, X e n o p u s • #ttM^tt^Sf ^ i^^nfc. b#>U 

•5> (Cad i gan K. M. , and Nusse R. , Genes & 
D e v e 1 o pme nt 11:3286-330 5). Wn t B»J*©W2fe 
10 IZ&^T, ~?*77, i n t - 1 tmtnx^fc) , m& (Drosophi 

la;wg (wingless) £H¥«nTV>fc) T-JLtHSftfej^ mkr&oT, 
Hil (C. e 1 egans) , h *«H"ltSIJft*K M£*gfc£® < k'5fcJ2;$BK 
©|p«||i»t:t>#«t5 C t^tUSnfc. l^U Wntdt Wn t - 175; 

mxznT^&w, mmmzM-s-vT^ztxkvg.-zn-c^&wn t fc&o, wn 

t^frtUTO«ttBttS?ti:UTV^S. Wn t iffiSffUB-TS^V/^H t IT, 
F z (Frizzled) l/t^-^6nT^-5^ -e©f1Mii«fl6J#fl*IB 

20 

fi£oT, WIF-1H Wn tOlflSSttS^-rSH^tbT^JIISnfc^ 
HI6©ttl1l6^a*T?^^:**T?»ofc. WIF-lit •e©gE»&*>U!& 

25 3, ?WWI F- 1 ©T5yKfi^I*93 0&~#&1 8 OftCftStSWI F H 
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ff&Ltemsmtinziz* *mw<Dtfv^*7 : ?wt. wifh^^egf^'j 

5 tf-ht^tP. »J©Ste«»*T?tt, a^RWO^U^^Ptt, E G FflIU If— 
h &^trffi©# U HT?* E G FflIU If- h SrWTfcjJ* U H 

wi f - i(D»fe^^^n-ri>>f-r^)fe8e)^©^ i fo#^$n#^o 

15 /^I3^J (03*. tf, WIF W>*&ttEGF«H^>*:a tC^-TSD 
NASB^J&ISltU RT-PCR (3»IE«*U ;* ^-i3®flSJft) 0^-f7~ 
tbTfiJ/8U ffc©»3&5fc<Z>P C R^>^- hSrP C RS/i&^;:«fcoT^£|frr 
£ Z. t ltd: o T> *5SW©4? U ^7°^ H £^J&T3ffi©£^©#«^# 

20 A^n^i^ h<Z>cfc5&£VAx-^ G e n B a n k © i ir~ 
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t*3^*fe»^V^mf6n5. 5' -RACES* 3' -RAC 

10 H^J ±j£o J; 5 t^i©Sf S ^ 5 , $*«©£# 

(33<fct£$Mb) SCFM^^^tlt^. Orni tz 

M. , e t a 1 . (Immun ity, Vol. 10, 173-182, 19 

99) scFoi/ty^-wc-Ki t ^m^^^m^itnmm 
15 dt^snxvis. s c f g#c^Mtttt»^ - t^snxvis. 

tl\*s WIFl«M>«*t4#U^l«0#«TTf, *$Mfc©*3;>&vs>#tB 

20 WIF-1) £SCF£©#:fiETX, *#<t©££^#f£tt£^bfc 

^^iim-r^>o «r>T»*U^SttW*T?tt, ifBttflJfiSiffH^fck SCFX 
SCF«ttO#fiTT?H 2|s:HJ^^43ViX^JSMX^$nS £"3 

25 #5£0J©Srj©;W£*5^X, -f >lf hm?*5Mb©**, ^ 
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fc<£*>2 0Bra, 3O0H, 2#£, 3#£, 6#E» l^WK #f&i4££Ut 
•Mitt 3fijfii»MIBJB0 *»W©»©*«rFT?tt, tO: 

io arc « it* o e g« mm 5utms^5ut »«su©»* t v> *. 

l^OWIfflttlK*^ 3 P --t yt-r iao«$nss^ *»M© 

Jtomm Off*U<tt»Mitt) dWBCtofcoT 3 B£Ui> 

0£b<te> ^tt<it>5BIB, «kt>#3:b<WU />a<fc>blOBW» ssk 
#£b<«4>fc< £^2 0 Bffl. 3 0BB3* 2#£, 3#J3, 6#£, l¥lfl) » 

ami*. Mtt ; ^cfctAv i f f*-t >^ti»^u^^Hmti>. 
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5 

i o*MMs ^<i^2xi o 4 mm. 'j>f£<tTb5xi o s mm, 
2x10m 'j>?£< thsx i o s mm^ a>^< ^hi o 6 mm. ofsi<th 
io 2x10m 'j>te<}zh5xi o 6 mm. ^<tfeiom 

2x10m &i3i< tt>5xi o 7 mm, ^<<ht>i o*mm. ^<tt> 
2xi o 8 mm, ^<tfe5xi o & mm. o^Khhi o g mm. 
2x10m ^<tfe5xiom 'pu< tt> i o io mm. 

»*u^js^«ifc*viT, ±sbwi f F^>r>fe^rr*#u^^i<tt» w 

20 IF-1 (flIXfcr. @S^J#^2. 4, 6, 8 1 0 fc^SnsSBM&'&tr) 

T?*Df#S. SU©$fSb^HM^fC*5^T> ^WO^U-^^Ftt, EGF 

o t c h77 5U-^>/^I©^>A- (notch-L notch-2, 
j agged-L Dl 1-1, DLKfc£) *U£tf5ns. *«M©.#U^^ 
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ng /mlWS. «fc«9$f^b<«> ±IB#U"<7^m, 1. 0 ng 
10 /m 1 4>&< t*^. 0 ng /ml, ^<tfe5. 0 ng /ml> '> 
^<^fe5. 0 ng /ml, 4>fc<<h&20. 0 ng /ml, 4>fc< <h 
h50. 0 ng /m 1 , 'P?3l< 1 0 0. 0 ng /m 1 , < £ 
2 0 0. 0 ng /m 1 , 'J>fc< £h 5 0 0. 0 ng /ml, ^<tt) 
1. 0 us /ml, ^<tfe2. 0 /ig /ml, ^^<<h ! b2. 0 
15 fig /mK />)5:<t 1 bl0. 0 /z g /m 1 , 4>&< 1 0 0 . 0 m 
g /m 1 Stfcl«< tfe lmg/m 1 §i^.T#SWII>. 

20 wr^mt, ^mo^^^^^iz^n^mm^m^^^^^ii 
iz£-Dxm%fznz> 0 

u^v^mmmm\z^x, ±tmmm^m s f- wx.& scf) 

<t ! b0. lng/ml^WI^ «±:0$f^U<«, ifS^M^B^ <M 
25 SCF) te, 1-. 0 ng /m 1 4>&< 2 . 0 ng /ml, 4> 

5^:<<i: ! b5. 0 ng /m 1 , 4>fr< <hfc 5 . 0 ng /mK M<i:fe 
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2 0. 0 ng /ml, 5 0. 0 ng /ml,^<tt>10 

0. 0 ng /mh '>?5:<i!)2 0 0. 0 ng /mK'>&<H5 0 
0. 0 ng /ral,^<tU. 0 Mg /ml, Wfb2. 0 
fig /ml, *J>&<£*>2. 0 us /ml. 4>fc<£fcl0. 0 /ig 
5 /ml, '>ft<«!:t)100. 0 /tg /ml^di'>&<i:t>lmg/mlS 

io fcc«koT«»*n*. tpoh scF*<fctX/*fc«FLtiiq/tT^iin-ra 

jfri;b^JfcJ&J»K43V>T, TPOH 1.0 ng /ml^<<h ! b2. 

0 ng /ml, 4>fc<£fc5. 0 ng /ml, < <h 5 . 0 ng 
15 /ml, 'M<tfe20. 0 ng /ml, ^<i:fe5 0. 0 ng /m 

1 , 4>&< 1 0 0. 0 ng /ml, ^<tfe2 0 0. 0 ng /m 
1, ^<tt>5 0 0. 0 ng /ml, ^<ifel. 0 /ig /ml, 
^<tfe2. 0 Mg /ml , 4>&< tt>2. 0 tig /ml, 

felO. 0 /ig /m 1 , '>?£< th 1 0 0. 0 ug /ml$fctt / >&< 
20 tfelmg/ml*iSAt#fil/ft5. 

BiJ©#SU^i6JBtefc#V>T, Sftfflfl&^S^te f 1 t-3 U#>F (F 
L) £D$?£b<«, *»^©*S*IBtt*ltl**r«IStttt, *S5 

WO^U^^H^jRO^MllIfi^ffH'P (0B*.t& SCF, TPO*<k^FL 
25 ©'>&< $?£b<te3^) ££##£1*S££fc<fcoT$£fcJi:i&<* 

n^>o 
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Hf^V^mmmWUZ^X, FLU 4>&<<hfc0. 1 ng/ml#ftl# 
3„ &Y)ft1zV<\ts FLU 1. 0 ng /ml'>ft<it)2. 0 ng 
/m 1 5. 0 ng /ml, '>ft:<ife5. 0 ng /ml, 

5 ^<tfe2 0. 0 ng /ml, ^<t"b5 0. 0 ng /ml, 

<£fcl00. 0 ng /ml, Wtt>2 0 0. 0 ng /ml, W 
<£*>5 0 0. 0 ng /ml, Wtt>l. 0 /ig /ml, 
*>2. 0 /ig /mh '>fe<fb2. 0 Mg /mK ^<tt»10. 
0 tig /ml , £*>1 0 0. 0 Mg /ml *fcft^<tfelm 

10 g/m 1 <5cjBA.T#*EW**. . 

15 BT^WS^fW^S. 

sigflrrsxg, setts. 

20 

*^bj© i ^<Dmmmm\z^x, jiiswi f H^^^ft^rrs^u^^F 

25 WIF-l (1B^J##2, 4, 6, 8^10C^n5fi^JS^ 
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SCF) *±WMW!lC:WW-*xa*«6Kttfrt-*. i$«£#BTO, w 
V>T, ^©WIOJfi^HTO. ««3BttT?ti«*n»*. tttWMTttBftSn* 

H©56rJ*tt, 1) 1^J&*W<rr*:i* 2) WMMIKWIPHM 

20 

#3§bji© i o©*jte^iBfc^v>T, -bffiw i f >s^rr«#u^^H 
wif-1) ta, *u n»s. «!©«» 
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&^X, HOfMBftfeffHTO. *WHBT?iftSWI5. «*#tr«#3n 

10 $nxv^. 

i) #is&§nfttsm 2) «*NoiBicwi F.p^-f >**rr«# 
wif-1) ^ u^y^mimt^ti^n^s,, wi^mmm 
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*56^©S«J«)IIJ6^ja»C^ViT, #«£#h^ (01*. 

scf) *±ia*Nwiftic««'r*xie*s6K:fi^-r*. »awa^#H^tt, 
&^t, c©»aiifife#H^«, tfeK^ns^si^csn^*. tifi^ift^n 

15 

(ma.«> »«f*9«!#* &t&#, m 

25 F-l H^-f>Stt5Jj?'J^HH @3^J#^4^£n£@3M3;fcte^© 
3fe^©ffi^J*^^, ^bTfc hmm^-W I F — 1 X* D#5o 
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5 

%mftmtz&^Tm%\<Di£M<Djj8k%:tiimv'&z><> &-$jjmz. ma&-$, #m 
io mx.\& &mt*s&-¥* ffimft®^ &t&#, fcftn*. wmm-*?-. a 



25 ^<A«£5&S^JOM;£¥-JIIfc£u mWittmz&^T'jkftX&Q. 

mi?, xmmmx, m<Dm<nmm-J5-fc£\zmm.-2tix^z> 0 tot, mm^t. 
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*wMm<Dmm&&n&, mmtzm®i*ffo z.hfz<, s^-r^tfu^^F 

(»lcm<ES^Att«JflO » ffi&Mtfa.. n^tt^jfii, TOIS^tifiLfc: 

15 jhLfrtiLm'Pm. &&&&&&&& JB l 5i«?£i (High-riskS© 

>ajb mmmm (h i gh- r i s k#) , I2mmoi» 
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5 

£^w#£o jt<D&ots:MMi<z* ^m^mz^x^^m-omMx^n. 

tax) zrfD&stumwte* 2mM&>±<Dtti<Dnmx&r)nz>, 

m(Dmm^<DMffi]faiz&^xmmznT^&%<Df£afimtfzn&o -e^ctdft: 
m$m. $?*u<«, msk^zftVTmm&^zbtDx&vmz* 

m<Dmmmm\z^x, ±^mm\t2mm&,±<Dmm^^n^o 2&m&>± 
15 (Dmm^m-r^^. m~ ^v<femM<D&n&t£fe&^<nmm&&mi>xh 

^m<D^mz^xmm^n^>m : T^^zsmm<Dm^ ®zm&&). ttmmm. 
mm. mnmtzii) . mm<D^m. mi> m&m. m^omm^r^m 
20 m. M!&(DMmi£fc\tmmf3L£&mmiVT. ^mm^m^z^-r^zt^x^ 

mm mm. mmmfcz) . mm^m. mi. &£z$fe-mm 
#a-»*/3 Kim (00^.^; n^cisi- l^^tcim) (D&Js-tfimtf 
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<\z, ±ibwi f- i H^-f ^^rrstfu^^m* E^j##4ic^sns 

10 MC0«h*5DT$»^>o 
25 

*&w<Dmmmmzttnzm&m\z&&^nte**r u r t. vx\z, 
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§tfb^ ***** s-kiflwanu am* mmm. mm, y 

ita&u iit't^;K mcm, www*±tf/*fc»4«^w 

10 

15 mt. pH7. 0-8. 50Tris«taSfcttpH4. 0-5. 5©ifl 

^e©tft^;H*, mtj^©, ph, ^s^x^HiS, toi*. -fe> 
rnrtt. ftfttt, wtt* jii«M*fci«vi*3a*fcw«d*r*fc»©«o 

25 flt**#»**»»*- 
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ifc«$M(0*i^ Remington' s Pharmaceut 
ical Sciences, 18th Edition, A. R. Genna 
10 ro, ed. , Mack Publishing Company, 1 9 9 0ft 

edta) ^>^h-;v*fc»v^iih- 

25 ^ffiS^Sfl MZ.\*> Twe e n, y;i/D-*/^ (p 1 u r o n i c) 
#'JX^W>^'J3-;V (PEG) ) o 
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filB, ^J2S> »4B* J&5B, *$6B, 3S7B, «Sl2m 

5 msmm. »4m »2*ji, »3*j3» »4*J3» ^5^-^> ^e^-^, & 

OTIC ^flfcS^T^WfcttW-r**** OT©£ifi0a«» 

£ tfi #1 

(USSM 1 : Et^-W I F - 1 ©il) 
15 (1. ) 

PA-61» (*^*^/J\3MW»±J: ^Minimum Ess 
ential Medium Alpha Medium (a— MEM) (-> 
St. Louis, USA) CI 0%©f e t a 1 calf s e r um^fldU 

20 PA-6lM@fU Qui ckPrep mRNA purificat 
ion kit (Amersham Pharmacia Biotech ft, 
Uppsala, Sweden) ftttfflUTmRNAft**U JfclCSupe 
r Script H Rnase H- reverse transcri 
ptase (Invitrogent, Groningen, The Ne 

25 ther lands) fcttfflUTJ**bfcmRNArt>& c DNAt^l/TtS 
PCRCffiV^Co 
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No t ch775'J-©EGFi'Jt!-h©§W^^ EB^J^t 1 
tfl 2<DaSfi^K^-£1^&U OT^frlCT, W I F - 1 jtfK^^@3 

5 a) fcfo&tfc 

(gg^ij#^i l43«fc^l 2) ;^10ftM, cDNA;1. 5 0 
Ong/ml, d NT P s ;&*0. 2 5mM, tfU^—tf; 0. 5 U/m 1 
(Takara Taq, Sil> IS) > Ift;MgCl 2 :0. 15 
mM, Tr i s-HCL (pH 8. 3) : 1 OmM, KCL : 5 0 mM 

10 b) EJfr!M*;V 

(i) 9 4*C, 6 0# ; HM#;V 

( i i) 9 2 0#\ 6 0*C, 2 0#, 

7 2^ 2 0#; 3 0 IM^I" 

(i i i) 7 2<c, 3# ; nM^v. 

15 R«Wfc©y/Mt»«MWftKl» 1 8 0 b P ©Wt79^>b*H«bEW* 

dOD79^>h&/W^U^-1'if-> / 3 >yD-ytl«lt> Mou 
20 se Dayl5 Embryo 5'-Stretch Plus cDNA 
Library (Clonetech, Palo Alto, Calif 
ornia, USA) **5W I F - 1 <D±&2 n->ftJ*fiUfc. SB^Jte. SB 

25 ( 2 . mm*.w i f - 1 ©5fi3fB*±rw»» 

JbBBl. T!J|MiUfcWIF-l©^»^0->*IWIS»*Xho IiiNhe 
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ITWrb, tyWrVrcWifc&, pCAGGS-6Hl s^^- K 
H±*>6IW*nfcpCAGGS^^- KUWHW*^ h*^6Hi 
s ~>-;7X>X£ifAb*:) <B35U#*fl3) fcMIU ^^^"^PCA 
GGS/mWI F- 1 - 6H i s <h#^bfe„ 
5 ^0pCAGGS/mWIF-l-6His^ U >BI;fr;W$'#A8sfc«fc tK 
COS7ttCfIiAb, 10% FCSittDMEM (Dulbecco' 
s Modified Eagle Medium) $ffli/iT5%C0 2#fiT 
3 7 t CC3>7;i/X>h£Tig*b£:o 

10 fIiAbfcCOS7l»^, &,T<Djj&X\ mtfe*.WIF-l&»Sab&. 
J§^_ktf (H i s Trap, Amersham Pharm 

acia Biotechft) icll, mW I F — 1 S^S-frfc. 
^SafeRfc^Sfc** 100 mM-f 5^/- ;i«niU >B*Ay 7 
Sft^bfe«> 3 0 0 mM-T 5 ;M8MU >m/N*-/ 7 T-TmW I F - 1 

15 - 6 h i s zmmzitrco nommm^mmm^n-o^ s?v-)v&£ttitib* 

W07b^7^- (PD-10*7A, Amersham Pharma 
cia Biotecht) fcffiVvr/ty7r— SPBSlcWfcbfc. 
Mt^S USDS-PAGE^ V>T«&8c»l b«3fii6&fci»K©g&S?ffi&b 

20 

(mMM2 : FACS5ffl^cCD3 4-KSLtt©^i) 
tftt+©j&fo#*BIJS&» CD 3 4|t'l£2:fcte3iB§'l4> c -K i t Sea 
-1HHS-, $Mt$tI£ (Lin) IS14<£MJ® (CD34-KSLW *^«t*TS 
£,htC<fcoT, J«©J«^jjtJlli^Jft^6n*Jli*«^IT»* (Osawa, 
25 Mf), Science, 2 7 3:2 4 2-24 5, 1 99 6). -tUT* 

J&ftffifrnmW (FACS) SfflV^KTO^Hi^T, CD34"KSLi 
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(1. #fBfflJ&©J»»i£<&p») 

ttUfcffi»»&ffl^T, ^itffi*6PBs (u>««»^a«!fcK) 

U #<£>F«% (#§£) PBS (u>iMwe^^a*!fi*) 

j"(n>7j)V*— (7 0 Mm) £3IU *8Jfi^^jKfcfc£©^bfclfflMISIS 

s b fc. ^--f p > 7 ^ - ~d tmm b fcinj&saifc* ©«Mfc&tHft b 

10 (Ml EO-7^X^6l«)4~ 5 X 1 0 7 I©iW#en§) , IBiSSP 
BSlCioTl X 1 O'tt/mlglCilbfc. 155ml ®«Wt5« 
5 m 1 CD7^ n— ;V (Lymphoprep, Nycomedft (Oslo> N 
o r wa y) KlMJlU 4 0 0 X g\ZX2 0ftfflM>bftMV. msSnM^tif 

**ftBS^b&. jt'Lvfrlt^ ^@©m^IUJRbT, ^feititii (SM; 5% 

15 7->J£yajfiL*iN3<£r*0. 0 5% NaNj^PBS) T2®«fe#U »S 
tHBrT* (M* 3S^ilMOiffl^©^¥^^»^lsIiR$n^) o 

151-10x10 7 m/m 1 ©|ffll6IB»«Hc:*tbT, H^Xb 1 i n e a 
geta# (fH8Sil/T0. 01-0. 1 u g/m 1 <Z)£iM a c - 1 ffifa 

20 P-> : Ml/7 0) , mnmmtVXO. 01-0. lMg/mlCDtiiGr- 
1S# (^D->: RB6-8C5) > l^iSibTO. 0 1-0. 1/ig/ 
m 1 CDtrCB 2 2 O&ifc &U — > : RA3 - 6 B 2) , MIStbTO. 0 1 
-0. 1 ti g/m 1 0£tlCD4#l#: U7U—> : RM4- 5) , ftHIgtbT 
0. 01-0. 1 Mg/ml O^CD8#C# (7D-> : 5 3-6. 7) , *J<k 

25 rJtftRftftttTO. 01 — 0. 1 m g/m 1 COja^jfe^irC^ (^P—> : ta# 
iWTER119) ;iXPharMingent; (San Diego, 
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USA) £8sJnU Mc_tT3 O^K^Siirfco SMT? 2 leliSfe^U 100M 

C©SM Wi^tfctt^iIt5fcJ6l:f fflt^Dy n a b e a d s £ 
5 OT<D<£5&d!u#U!b£: : * b l^hT tf^XbbfcD y n a b e ad s (Dy 
nabeads M- 280 :Dyna lt;Os lo> Norway) £5 — 

WODyn abeads£10ml <DSMiZ&¥&&-£1tito 

10 ±ffi©SM^fll?iS$1i-fc*fflJfii«a«iabfcDynabe ad s£Sk_hT3 0 
ftmKJfcZtta 7ml(DSM^j)nbfcE 7^yh^>l«S^T, S 
M\zH&%L-£l£1tm%&fr&Dyn& beads tUS'&UfcL i n e a gelti 
J© (If 1 i n e a g ettfrfclfr&bfclWIfi) SRfcicU *ffllft«[&^b 

15 

(4*c, 4oox g , 5#m) mmii'yhKttisT* stf; 

1 ) Hrt^Xb 1 ineageSf (fcHJfcffl^fc*© 5 - 1 0 %<D») ; 

2) fiKifttUTO. 0 1-0. Ug/ml07^f3XUhU> (PE) i 
■WfcttS c a-llft# <*P-> : El 3-1 6 1. 7) 

20 3 ) MiStUTO. 0 1-0. l/ig/ml®707^^> (AP 
C) ««MfcKc-Ki tirE#: D-> : ACK 2 Scfctt 2 B 8 ) 
4) li^IItbTO. 001 — 0. 1 ja g/m 1 ©7M W W Vf t'> 
T*-h (F I TO «S&ffc#iCD3 4#Mfc (*P— > : RAM 3 4tri#0 

&ssipb&. (2) - (4) ^mmitzmtavrzo 

25 

*JiT?3 o^rae^-r>^3.^—>3>bfe^ *njBSife#u o. oi~o. 
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1 mg/m 1 0^ hW7 p h7t!^>-f^XW2/ FSi&bnbfc. tK±T*3 0 
5X10 5 tt/m 1 g^tiibfc. 

FACS Vantage (Becton Dickinsont) Sr^fflb 
fc. r^Xl/yH^tUTl i ne a g e ttJ8d»tt©IBJftftaW U (03 
A) , ^HAPCtPESjtittTSc a-ltc-Ki tTlHUTKSL 
M£M^b (03 B) , ^bTFITC&m«£bT10K**l©CD3 4l£ 
14^^^:«CD3 4lll^'I4mS:^b7c (03 C) » 

MUfcCD3 4-KSL»> y-^>^bTitlfi^m<hbT&fflb 
tot, t h^^trCS c a- ltrL^CD^ffit>^ffiViT_hfB«hlRia 

1) ^f>7t-AK3>t>h^ctC> J*A (18»^3 0»T 
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151 5ml ©7^f n—)l> (Lymp hoprep, Nycomedtt; O.s 
1 o, Norway) fcMBU 4 0 0 X g izX 3 0 U 

2) ^Jl~10xl0 7 mm/m 1 OttllWl^bT, H^Mb 1 i 
n e a g etn/ffc (^tl^tlO. 01-0. 1 ul g/m 1 ©ftMSi: bTjrECD 
10 2#l#:, taCD 7£i^ JtlCD 1 4^ ftCD 1 6ffifc. inXD 1 9ta#, #L 
CD 2 4trL#\ JtlCD 5 6#l#:, #lCD 6 6 bifCft^cfc^iniG lycophor 
in AirC^^^iPb, ^KJiT3 0^r^^^i±feo S M*Zr 2 [eI&#U SMK: 

15 3) ^^(D^il^KV^-/ hlf— XSrffi^T, 1 inegaeY- 
lJ~-m®L<DMM&^\st£o iWtUTO. 01-0. 1/xg/m 

17MWMVftm-h (FITC) fiftieth CD 3 4K&: (B 
ecton Dickinsonlt) , fHIItlTO. 0 1-0. lfig/ 
ml OPEglib hc-K i tififc, MiStbTO. 0 1-0. 1/ig/ 

20 mlOAPC^itakhCD3 8S# (Bee ton Dickinsontt) 
T^febfco 1 ineageWW> ^-febfeo 

4) >JC±T?3 0^P H 1«i:-r >^^^-v-3 >bfc^, iHWb, 0. 0 1 
-0. lmg/m 1 ©X M/yhTtf^>-^^r-y-Xl/y F£«Ib£:o *± 
25 T3 0#P H l®<i:-f >3rri.^>- -> 3 >bfc^ M^ift^U SM$;i^TM 

#to<z>M££ 5xio mm/m i ic^bfeo 
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FACS Vantage (Becton Dickinson^) 
feo 1 i ne age!MMMfc&OCD3 8*tt5«*»RU CD34£c-K 

fee CD34 + CD3 8-KL»CD34-CD3 8-KLW 

oemmh : att»Mi«oJW»**r«^K»r*w i f - 1 

MMtbTCD 3 4-KS Ltt^fflU, ^O^m (fflj&£HKtt&&S 

AjS96-)i^-b (Corning Inc., New York, 
USA) **fc*Ulbfc. 5X10- 5 MO2-^-^*yhX^/-JI/ 
fc < kt*2mM©L--^;l'*5>«'&tfS t em-Pro-34 SFM (Lif 
e Technologies) 2 0 0 At 1 &£7x;VE«jnbfc. ffiSfebfcUig 

20 1. Ong/ml WIF-1 (»J1 WTil) , 10 On 

g/ml 7WSCF, lOOng/ml thTPO, lOng/ml ^ 
^IL-3, lOOng/ml fcML-6 (PeproTech, Lon 
don, England), lOOng/ml fcML-11 (P e p r o 
Tech, .London, England), Ong/ml b h 

25 GCS-Fo SCF, TPO, IL-3, ^G-CSFH *U>1£-/W* 
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(2. liAWI F — l^>/\°^5t#3!£T©CD3 

10 rj3Q=-Mi:^tSS!lli) 

WI F - l^itCD 3 4-KS L«Mao^3S^«kt^/*fctt3Dr.— ^ 

SCFI1 CD 3 4-KSL*fflfl&©»SSft©3iHa*»l3l"r**^ ^^n- 
— j&&&&mVfclt*Z.£:ifi2;toT!%>2><D'V (EmaB, J. Exp. Med. v 
15 ol 192, Number 9, November 6, 2 0 0 0) , VcMi 

JbfBl. O^CftoT, a^O^>/^^K**ilPU f-CD3 4"KSL 
«Hlfi©a*!t&fe<£tf:3 D--?Mfg^3rr& S C F43<fctfW I F - 1 

20 
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0/96 


0/96 


SCF 


10/96(10. 4%) 


0/96 


WIF-1 


0/96 


0/96 


SCF+WIF-1 


23/96(24. 0%) 


0/96 



SCF: Stem cell factor (ttJHBJ&BT) 
\Z5R-ZnZ>&5\Z. WIF-lWH HiOCD34-KSL»t 

SCF+WIF-1 ©#eTT%aa--&W5tTi:«S5^o7c. 

(2. ffi<D^>A^S<hm^^-&fc^©, WI F- 1^>/1^«K:££C 
D 3 4-KSLM<7)^*5J:rX-^3]n^-^^f 
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SCF 


5/48(10. 4%) 


0/5 


SCF+WIF-1 


8/48(16. 7%) 


5/7 


SCF+FL 


1 1/48(22. 9%) 


8/9 


SCF+WIF-H-FL 


22/48(45. 8%) 


8/8 



SCF : Stem cell factor (MJiSHT) , FL : F 
5 1 t - 3 U#>F 

&2<Dl&mt. SCFiija^Wci^ WI F-lttjfijfil^jWljeT*SC 

d 3 4 - k s l m <D#m. v , ^ b jis t» k « n n ^-^mm £>rr 

§*M»1 4 0^±iTt>4#LW§Ct^t. tot, WIF-1 

^TV^V^<h^e>^^7io}feo WIF-1S, SCF + FLil^ 

^fc>1*T<£ffi b&«£\ *^il©4#S«fcJ3^t5 £ £#§8 tfco fc. 

15 (Ul«J5 : ^p^^^t-^^«t(DT^^3tJfil^M^oai#^-r^W I 

F - 1 
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( 1 . m-Sm^mmmmfe (Competitive repopulati 
ng assay)) 

mtsn&o mz, z.^mm^nmrn^m^z.^z^-DX. ^m^nr^mm 
*<Dmjh&nm<Dmm&mfex%z>, ^m-nmnmm& (compe t i 1 1 

ve repopulating assay) MZM^fc^MM bffl 

m) £$>z>-fem<DnmmM ^>^^^-mm> ^mmiznummrnvtc^ 
^z^mf^mmmm^mm^mz^umiknmm^^ h»inifi^< 

20 

Ly 5 3>^3ir:^^'7^7,^iJffib^^#flS«^ (D. A. Ogd 
e n&£!KH. S. Micklem, (1976) Transplantati 
on. 2 2 : 2 8 7~2 9 3 ; teStffcD. E. Harrison^, (197 
8) J. Exp. Med. 1 4 7:1 5 2 6-1 5 3 1) SrfT&oT, i^ibfc 
25 xtifil^jaC^ViT^b^: (H. Ema£>, (2000) Blood. 95: 
2284-2288) 0 #0^^ fg**© C D 3 4 "KS Ljffllfi^fcttC D 3 
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4-KSLmmm^<omwn<omm (B6-Ly 5. n & 2 x 1 0 s mo^m=i 
>^>f^-mm (B6-FD tm&v, m^mmmmv, ioi©cd3 

4-KSLiM^2 0 0 n 1 (DmmWi&m^9. 5Gy0iiTI^nfc 
B6-Ly5. (0 5) 0 

5 

ffifeOMm^y^&S pecific pathogen-free 
(SPF) ©SI&T?fiDWbfc^ T^X^l-rMAiaoTdSb, 100 
MlO^^U-^a-^W, 0. 1M EDTA>Na 2 /H 2 0^ 

10 Vfco itbfcMSXi/^> F;i/7f a-«bt, «fc<&#U 2, 0 0 
0 r pmT»^Iffl3S^UTJlii?at*«tbfc. 3 5 0 ^1 ©3K®7KS«JPbfc^ 
3 O^W&i&fclifcltbfc. 2fg}»m<Z>PBS£3 5 0 m lgsflnU J:<flB^bfc 
2, 0 0 0 rpmT?2M^iUc ^jfiLbfe#Jfii^*^tf±m^^T, 

15 

Sfflfl^W HC;frbT2®3gi©m#3&;&, W>ftRLy5. 1 (A2 0) 
fflt, M^FITC^Ly5. 2 (10 4) tt^ftfflV^THJfiM 1 \ZfSM, 
©cfc^CJftfibfc. »^^(C> PEl&^WbB 2 2 0£i#:, tfctiPE^ 
^fctaM a c - 1 tfitfM3<fctXP E«g£-#fl#t G r - 1 SfcfciP Effe&mk 

20 ^CD4*tm^PEft^jiWllftCD8lft#:S^^T, ^JSM 1 lOE*©^ 
tejfefibfc. tt?-><ktfife&. XM/yh7t'^>-APC (Pharmin 
gen, San Diego, USA) ^fflt/iTM$irfc, 4^2 0^ 
M©>f >*au^— ffi^^b, 2 0 0 //. 1 <BSMK3#j£bTF 
ACSKl«fc<5#*T*frfc:o&. Ly5. ltLy5. 2 TMHibxX Httffe* 

25 ^J:^3>^^Y^-^*^M$&f3^^trx>h<D^#mSr|SSfJbT^ 

fflbfc„ -;rra, fx • T^n77-m Bmm 
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i^'JXA (%) =%Ly5. lifexiOO/ (Ly5. 1«+%F1 

mm) 

( 2 . W I F - 1 t<j:§3gifii#ifflJ^09iii^(c^-r-?>^) 
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mm 


BIS 


















OS 


1 2Mm 


3X3 


lO. 1 db7. Z^o; 


otr 


o □ 






IN U/ 


SCF+WIF-1 


5B 


1 2Sffl 


8/10 


34. 3±17. 7(8) 














OB 


1 2aw! 


7/10 


24. 3±16. 8(7) 


SCF 


5B 


1 zmm 


0/10 


ND 


SCF+WIF-1 


5B 


1 2@m 


4/10 


15. 8±15. 3(4) 



ND : &Lth7Fvjm 



SCFi:fi^tfcTPO (SCF + TPO) <h, WIF-IKSC 
F£TPO£S»^:bi*fc*£&Jt*fcUfc (SCF + TPO+WI F- 1) . 

SSK, ^4(C^Ti;5{c:, W I F - 1 *8fe&IH*t\ SCFtTPOt^ 

sscDiijt«Be>n^ofe^ ^nc^tbT, wiF-n:scFtTPot$ 
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^4 WIF-1[CJ;£k &&L&m&<Dm& 





tm 
mm 


<7)Bi& 


















OB 


2451Pb1 


6/10 


5. 6±5. 2(6) 


SCF+TPO 


3B 




3/10 


7. 0±6. 1 (3) 


SCF+TPO 
+WIF-1 


3B 


24SIB3 


6/10 


14. 8±11. 6(6) 


2[d]@ 












OB 


1 2Mffl 


3/3 


10. 1 ±7. 2(3) 


SCF+TPO 


6B 


1 2jIF.H 


0/10 


ND 


SCF+TPO 
I +WIF-1 


6B 


1 2mm 


10/10 


15. 0±15. 0(10) 



ND : $ttfPF<5Ji!g 



mmm 6 : w i f - 1 ^tETiz^^mm^^M^mx) 

^^^nmmm^y) CD 3 3 0 0*66 0 

D3 4-KSLi»UTGFP (|M^>/^»; Green Flu 
orescent Protein) itfs^ibTW I F-l#lET 
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VhD^M©«: 2 9 3TWtPackaging Cell L 

1 n eT&£PGl 3, 2 9 3 GP&cfctf 2 9 3 GP gififflWfctel 0%FCSS: 

mmvrcDMBu^m^rc^mvr^o pGcsapEGFP (ubwy-ifrx^ 
z&-T*m&*.^mmm$Lm±& d&#) *y ^^i/s^a&cj: 0293 

PG1 3JaB^»^^$i±feo I0PG13ttft0igi±^ffl^T 

2 9 3 g p gmmm. h ^im ^ u >^i4^m^->x^a : t e t of 

f ) \zm%±Vt£o Te t o f f fcUT#e>tl7t^«Ji?f^6, 0 0 0 g^Tl 

6B#p B ^L>b, s t em-p r o 3 4MjtmmmmizO'i jvxn^nnm^it 

10 feo 

!/>^»>-r;W7.©2p1i : pCS-CG-PRE (GFPOTtooo d c h 
uck posttranscriptional regulatory e 
1 erne n t £#AbfcS I N^^^— ) , pMDLg/pPRE (packa 
15 ging construct) , pRSV — Rev (Rev — expres 
sing contruct) , pMD. G (VSV — G— express in 
g contruct) «-r^T»^H$f^tf±^e»##$n^ 0 £*l£> 
F&mmz2 9 3 T«f C'J >i*jl^v'^AS^^T h7>77 

20 ^tffiV^„ 

100 ng/ml SCFtlOO ng/ml T P 0#&T£D 3 4 ~ 
KSLMJ^^V i t r one c t i n (^Mit) 3-hLfc9 6 -we 1 1 p 
1 a t e^msSimmmvrc (n>hu~M „ mV0kfrT\zi ng/ 

25 ml WI F- 1 &mnVTmmVfe (p r e - i n c u b a t i o n) 0 Ub 
u^7^ )]/7>ffi.^mifa1&%: 5 u g/m 1 Op rot amine sulfate 
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(Sigma, St. Louis, USA) fcfcfefc«*2 4l$IS)«fc36 

5 100 ng/ml SCF, 100 ng/ml FL#ftTCD3 4"K 
SHBIIfi*«UflillHHIUfc (3>hP-;W o ng/ml 
W I F - 1 £»lL-Tig«Ufco l^>^^^;VXi5[^IM8tft««H«HI*fi«FJ*»C* 

10 

|li3fl«0Mi:J:5SlitSI^tifcJfiiia^Sfi?i 

x^&fffffibfco -tons*, ^-r;i/x^BtCT i f - 1 *mtwtz.?)v--7 

15 (|H»J 7 : s"t7XW I F - 1 *icfctffc hW I FUM^ >A°^KO^fi^) 

^t, T^x^ck^thwiF-iomm^^^A'^K^ 

ft«bT**-r*IBIft*&«ttUfc. pcDNA3. l»^-(Invi 
trogenfc Groningen,. The Netherlands) I: 

20 7W^»thcDNAWWc (pcDNA3. 1/mWIF-l, p 
cDNA3. 1/hWIF-l) o pcDNA3. 1/mWIF-l, pcDN 
A3. 1/hWIF-lS, V>M*)V>"y&mz&r), CHO (Chines 
e Hamster Ovary)«WIIAU 10% FCS^JPD 
MEM (Du 1 becco' s Modified Eagle Mediu 

25 m) ^fflViT5%C0 2#feT3 7 < CTit«U^io 
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3l#M#-lf:tv'> (Invi trogenl, Groningen, Th 
e Netherlands) #*ETT?«H*rs C fc»Ck 0*3WWtt«Hlfil* 

fi«ittfn->ft;*n&. *CWe stern bio tfe£/BV>TW I F 

iS3§Sil/T^3#n — 1 0 % FCS^linDMEM (Dulbecc 
o' s Modified Eagle Medi urn) ^^T5%C02^ 
iST3 7 < C"CJ?Nt"f"<5 JI i:(Cek *9 T^XW I F - l*5d:^h hWIFSi^> 
10 /^Ktf>;*:*££&fr^&. 

mmm s ■. w i f - 1 <D&#i$gm&»cE>$>m) 

1 0 9tetf)P-f S/>£-f VD-rv->, 2 4 4{£CDX^>£AU>, 271 

iZ^VftrnVfc (@2^iJ#^l 5, 17, 1 1) „ 

Quick Change™ kit(Stratagene) 

20 1. -^i^7X$HDNA§i!tt^f, ^JI£#AU£:23lCD:/r7-f T 

2. P f.uTu r b oDNAPo 1 yme r a s e§/BHT, USt^-i^V> 
?m <1M*U>^&: 10-160) \Z<k V) V-©#g£fr5 t, 

25 Sttr-y^WAofeMCDDNAi^^nS, 
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3. Dpn UZ&V, f>^-hDNAS^it5. dam me thy 
1 a s e^iUT^ViE. c o 1 i m^mmVtcDNA\t^)Vih^nx 
t^OT, *^Mk&£Tf^S.* ; ?MkDNA\zWm&)fcDvn I (5' - G 
M6 ATC-3' ) ^ckD^^n^o -2f, li^iA^n^DNASM^ 

5 tl/^V^, 

4. -y^CDAofc^£^tfDNATE. c o 1 i 51 IfeUt^. I 
MS^tfT^T^ F^CDZiy^te, E. col itftitSW. 

10 ^©^^J:0-hfBO4@»QSc^ (^^1/^H«S3^J#-^1 4, 1 6, 1 
843^2 OKl^f) 5fmU OT©^lCfflV^o 

(jgjfiL^M^^-T^W I F - 1 3S[»<D^*) 

15 & ^mz^wmz^m^nrcmit^mmomwizM't^^mmvrco 

mzammmmm, scf t^t)tfci'&> w i f - 1 &^#«itiftL#M 

3 4"KS Ltt«t3Dr- ^<DM^SSIST^>Jli:5^b 

20 MM<DMm&&UMtvm^*mmvfrz.t&mm-znfr 0 $e>^, wif-i 

SCF tg^^tfeW I F - 1 Qfc^te, SCF bfcig-g-^te 
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5 atE$tlfeo 

friz* wifw>ssu fl&©**jtft^as-a-&aaB*, ^egfai 

10 2 0iU<D7 5/i#f 1 7 6fiC6H i s - t a g S#Jnbfcgfc^#: 

(X ^ FgB?U&£$lI#-% 2 2 7 5 yBfcE^J&BEBIft-ff 2 3 ^ 

T) , fe«ktK->^;V->-^X>X (7 5 lift-- 2 4 ffc) tEGF«U 

t!-h 7 7^6.3 7 9<fc) 6 H i s- t agS# 

15 ^2 5l:^t) SiSMC^^T^JEDO^TMUfc. 
20 

w&.m&&mm* scf tn^fctfci^, unsow i f - 1 mtmtm 

i^iHTftSCD 3 4"KS L*BJiao^St3Dr:— ^©PW*SfzS*t"<&c: 

25 SCFta^bttffiffilfc^, i^»Mnfi0flt»fc«kr^b©i^ 
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S C F tE^^tfcW I F - 1 &&m*s S C F &WbX&m bfc^Kte 

15 ^ ^ ± © f !J ^ "J f g 
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at * <o ts m 

1 . #mj&&fr{£2-&'?tt<D&n&.&tm'r&s wif f*-t 

5 

2 . I5EW I F >tt, @2^J#-^ 4 ^fBa©a2^JO^J 3 0 &~f® 18 0 &<D 

t> % v>'>tz < <h *> 5 r $ m$em i fce«©# u f . 

3 . iiufSW I F F;*-Y >Kk EM#94 KiBmcD@2?JJGD£j 3 0te~&l 18 0 

15 5. SWBEGFfiSU If— CX3CX5CX5CXCX8CX4^6^5 / > 

6. a&Eii?U^:/3 t FWU IB^i#-^4{C^^tl^@3^J^W-r^^ If 1 CSBffc 
20 ©j^U^^F. 

25 wi f \**^ >*wrsj}?u^^H^^ mi&yjo 
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5 W.<DM.fic,Wo 
10 

14. j£jfof**fflJiBT?&S, 1 3 lcaB3R©»«fflflS, 

15 15. ffifSB^IBtt*^-rs»I9tt, ^<t%6 0WT?fc4, Bfcfcgil3»ClB 

20 

18. Mia^U^^H^ EGF«Ut!-h&S6^0, SfJ&E 1 7 £IB« 
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1 9. mmnmm\z, mshftmm-e&z, m$mi 7 \zmm<Dmn&M&mm$ 
2 o . mmnmm^ 4>&< £ & i o 3 MM#&-rz>. m&m 1 7 \zmwwmm 

10 2 2. mflHWI F h^^>$tn^U^HH 4>&< 1 ng/ 

rai#ftn> st^i 7 \zum<o^m^m^nmmumm 0 

2 3. ^jE£#B^£^^ if *K 1 7 {CfBm©ft^tg14^m 

15 

2 4. luIB^m^#HTOSCF^fe^>, ffll^ 2 3 tcBS«©fiSli#fBtt««F 

2 5 . mmnmm^m^tF l t- 3 y #> ft?**, »3&3t 2 3 jcaa«© 

25 2 7. ^JBHSSSSfi-r-Sfc*©, »:&^2 3£fB*©^&T?*oT, &4Hfc 
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2 8. nmm&Mti£itir\z. ^ittsw^t?.*^^!, 

5 

2 9. jt&SE^U^^m* EGF^H^^>^^e>^tf, §1^2 7^13^ 

10 

31. mtmrnmu. 'j>f£<tihi o 3 M#&-r&, if^2 7na«©^ 0 

32. huiswi f H^-r>^^-ra^u^y^H«, @3^j#-^4^-rgB^j^ 

tf, W^2 7^fBm^fe. 

15 

3 3. ffifEWI F F^-rV^-rs^U^^m, 4>&< t&O. l ng/ 

m 1 IS^2 7 \zmm,ojj&o 

3 4. £6>C 

20 2) ^mm^m^mtmrnmizmm-r^n, 
m &m. 2 7 ^iBmo^o 

3 5. HufBMJ!a^#H^SCFT^^, W^3 4(CfB^^ 0 
25 3 6. HtrfB#MM#HTOFLT-3 U#>FT&£, if 3 4 iCfBm© 
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3 7 . HtfB#«^#HT«x '>fc< thl n g/m 1 #£rTS» 3 4 

5 3 8. fil»WS®tt^iit^St^ot, 

i) ^mm^mm-r^u. 

10 

3 9. tflfHWIFh^^>^-r^^U^y^H^ EGFlHUtf-h££e>K 
-g-tf^ fll^QI 3 8 iz&mttfe* 

15 

4 1 . fQIB^M^ 1 0 3 «#ftTa, if ^3 8 Kf3*c<£>;m> 

42. stitawi f H^-r >&^-r^#u^^F^ gaM#^4^^n^>iB^j 

S^tf, If 3 8 KlWBm^fe. 

20 

43. MfHWIFh^-f>^-r^#U^7 P ^bn^ '>&<<i:*>0. 1 ng/ 

m 1 #ffi-T-2), 3 8 \zmm,<DJjfe* 

4 4. £ 

25 2) ^«^#H^^WfB#«tC^-r^X@, 
£&^T£k if 3 8 (CfBic^feo 
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4 5. MfBS^UHJia^H^ttSCFT?**, 4 4 KE*©#$*. 

4 6. Mf3^Stt£#HTte f 1 t-3 U#>FT'&^ |»^4 4tCSB«© 
5 >^^o 

4 7 . MIB#m^#H^«, ^<tt)lng/ml Bf*^4 4 IC 

10 4 8. ^IBJfi©|*#KliBHrs*JiL*fcttlW**ffi«t-a*j*T*oT, 

15 ^feo 

4 9. «MEWIFH^-f>***ra#U^^l«tt* EGF*Utf-h**6C 

20 so. m&ftitmfflZfiLtmf&re&z* m&m* scih«©^. 
51. sufB#Mia«, iiiMfiTfes, 8ff^4 8^aaao^fe. 

5 2. «rBB^«BIJfi»^ ^<i^l0 3 ttf«t5, »#«4 8fc|B*©#i5fe. 

25 

5 3. KfBBWI FF^'f >*W*r*#U^^F«, SB^J#^4(C^^n^)@a^J 
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54. WaBWI F H^^>&WT'5^U^7 P ^H«, 4>75<tfc0. lng/m 

5 

5 5. tufBS^tg'l4«^mm^«, #»IIlS£#HT&S&fc^tf, MHBS 

4 9 fcBB*©3ffcfc. 

5 6. wE^NBia^H^ttscFT?**, m&ms 5\zmm<z>%&o 

10 

5 7 . mimmss&m?}* f it-s u #> 5 5 kb*© 

5 8. WIBWBJS^H^tt, / >^<i i blng/ml#ftt5 1 »^5 5ll 
15 SB«©#fe. 

5 9. MSMS^^t^I@§$^:^t5, fflf^4 9C|B*0^. 

6 0. fl&i3«*fc#fcJU kh7?»*. m$m4 9\zmffi<o%iko 

20 

6 i. ttfiawi f- i H^-f a^u^y^m, S3^j#^4^$ns 

E^£fc«^©^#©iB^J&'&irfc hmm^LW IF-lTfe§, W^4 9 (C 

25 6 2. ^bmo^^H^S^li*fetW$^M«t-^^8e)(0^m^%T 
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SEQUENCE LISTING 
<110> Trans-Science Inc., and EMA, Hideo 

<120> A protein which maintains stem cells as undifferentiated 

<130> TR001PCT 

<140> 
<141> 

<160> 25 

<170> Patentln Ver. 2. 1 

<210> 1 

<211> 1140 

<212> DNA 

<213> Mus musculus 

<400> 1 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 

gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 

ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 

ggtggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 

tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 

aaatgtattt gccctcctgg actcgaggga gagcagtgtg aactcagcaa atgcccccaa 840 

ccctgccgaa atggaggtaa atgcattggt aaaagcaagt gtaagtgccc gaaaggttac 900 
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caaggagacc tgtgctctaa gcccgtctgc gagcctggct gtggtgccca cggaacctgc 960 

cacgaaccca acaagtgcca gtgtcgagag ggctggcacg gcagacactg caataagagg 1020 

tatggagcca gcctcatgca tgccccgagg ccagcaggcg ccgggctgga gcgacacacg 1080 

ccttcactta aaaaggctga ggatagaagg gatccacctg aatccaatta catctggtga 1140 



<210> 2 
<211> 379 
<212> PRT 
<213> Mus musculus 

<400> 2 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

Me Gly Phe Glu Glu Asp lie Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn Me His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

Me Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 
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His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val lie Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala lie Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys Me Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys Me Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 
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His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 

355 360 365 

i 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr Me Trp 

370 375 



<210> 3 
<211> 1140 
<212> DNA 

<213> Homo sapiens 

<400> 3 

atggcccgga ggagcgcctt ccctgccgcc gcgctctggc tctggagcat cctcctgtgc 60 

ctgctggcac tgcgggcgga ggccgggccg ccgcaggagg agagcctgta cctatggatc 120 

gatgctcacc aggcaagagt actcatagga tttgaagaag atatcctgat tgtttcagag 180 

gggaaaatgg caccttttac acatgatttc agaaaagcgc aacagagaat gccagctatt 240 

cctgtcaata tccattccat gaattttacc tggcaagctg cagggcaggc agaatacttc 300 

tatgaattcc tgtccttgcg ctccctggat aaaggcatca tggcagatcc aaccgtcaat 360 

gtccctctgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccatgt 420 

cttggaaaac aggatggggt ggcagcattt gaagtggatg tgattgttat gaattctgaa 460 

ggcaacacca ttctccaaac acctcaaaat gctatcttct ttaaaacatg tctacaagct 540 

gagtgcccag gcgggtgccg aaatggaggc ttttgtaatg aaagacgcat ctgcgagtgt 600 

cctgatgggt tccacggacc tcactgtgag aaagcccttt gtaccccacg atgtatgaat 660 

ggtggacttt gtgtgactcc tggtttctgc atctgcccac ctggattcta tggagtgaac 720 

tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgttt ctaccctgga 780 

aaatgtattt gccctccagg actagaggga gagcagtgtg aaatcagcaa atgcccacaa 840 

ccctgtcgaa atggaggtaa atgcattggt aaaagcaaat gtaagtgttc caaaggttac 900 

cagggagacc tctgttcaaa gcctgtctgc gagcctggct gtggtgcaca tggaacctgc 960 

catgaaccca acaaatgcca atgtcaagaa ggttggcatg gaagacactg caataaaagg 1020 
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tacgaagcca gcctcataca tgccctgagg ccagcaggcg cccagctcag gcagcacacg 1080 
ccttcactta aaaaggccga ggagcggcgg gatccacctg aatccaatta catctggtga 1140 



<210> 4 

<211> 379 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Ala Arg Arg Ser Ala Phe Pro Ala Ala Ala Leu Trp Leu Trp Ser 
15 10 15 

Me Leu Leu Cys Leu Leu Ala Leu Arg Ala Glu Ala Gly Pro Pro Gin 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp Me Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

Me Gly Phe Glu Glu Asp Me Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn Me His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

Me Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 
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Asp Gly Val Ala Ala Phe Glu Val Asp Val Me Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr lie Leu Gin Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 

Cys Leu Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Me Cys Glu Cys Pro Asp Gly Phe His Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys Thr Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys Me Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys Me Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Me Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

Me Gly Lys Ser Lys Cys Lys Cys Ser Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Gin Glu Gly Trp His Gly Arg His 
325 330 335 
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Cys Asn Lys Arg Tyr Glu Ala Ser Leu He His Ala Leu Arg Pro Ala 

340 345 350 

Gly Ala Gin Leu Arg Gin His Thr Pro Ser Leu Lys Lys Ala Glu Glu 

355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 

370 375 



<210> 5 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 
<400> 5 

atggcccgga gaagagcctt ccctgctttc gtgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tacgagcgga tgcagggcag ccgccagagg agagcttgta cctgtggatc 120 

gacgcccatc aggccagagt actcatagga tttgaagaag atattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cccgtcaata tccactccat gaattttacc tggcaagctt cagggcaggc agagtacttc 300 

tatgagttcc tgtcgctgcg ctcgctggat aaaggcatca tggcagaccc aactgtcaat 360 

gtccctcggc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aggatggggt ggcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacccca tccttcggac ccctcaaaat gctatcttct ttaaaacatg tcaacaagct 540 

gagtgcccag gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 

cccgatgggt tctatggacc tcactgtgag aaagccctct gcatacctcg atgtatgaac 660 

ggtggtctgt gtgtcactcc tggcttctgc atctgcccgc ctggattcta cggtgtcaac 720 

tgtgacaaag caaactgctc ggccacctgc tttaatggag ggacctgttt ttacccagga 780 

aaatgtattt gccctccagg acttgaggga gagcagtgtg aactcagcaa gtgcccccaa 840 

ccctgccgaa acggaggtaa atgcattggt aaaagcaagt ctgtctgcga gcctggctgc 900 

ggtgcccatg gaacctgcca cgaacccaac aaatgccagt gtcgagaggg ctggcatggg 960 

agacactgca ataaaaggta cggagccagc ctcatgcatg ccccgaggcc agcaggcgcc 1020 

gggctggagc ggcacacgcc ttcacttaaa aaggctgagg ggcggaggga tccacctgaa 1080 

tccaattaca tctggtga 1098 
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<210> 6 

<211> 365 
<212> PRT 

<213> Rattus norvegicus 
<400> 6 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Val Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

lie Gly Phe Glu Glu Asp He Leu lie Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ser Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

lie Met Ala Asp Pro Thr Val Asn Val Pro Arg Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val lie Val Met Asn Ser Glu 
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145 150 155 160 

Gly Asn Pro lie Leu Arg Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys Me Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Ala Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys Me Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

Me Gly Lys Ser Lys Ser Val Cys Glu Pro Gly Cys Gly Ala His Gly 
290 295 300 

Thr Cys His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly 
305 310 315 320 

Arg His Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg 
325 330 335 

Pro Ala Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala 
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340 



345 



350 



Glu Gly Arg Arg Asp Pro Pro Glu Ser Asn Tyr 
355 360 



lie Trp 
365 



<210> 7 
<211> 1125 
<212> DNA 
<213> Xenopus sp. 

<400> 7 

atgtctctaa caggctactt tgcagctccg ctatgcagca tctttctgtt tattcttgca 60 
catgcagatg ctgggcagca ggaggacagt ttgtacatgt ggattgatgc tcaccaagcc 120 
agagtattaa taggctttga ggaggatatt ctgattgttg cagaggggaa aatggcacca 180 
tttacgcatg attttagaaa agcccagcag cgaatgccag ccatacctgt caatatccat 240 
gccatgaatt ttacttggca ggcaacaggg caggcagaat acttttatga gtttttatca 300 
ctgcggtcac tagataaagg aatcatggct gatccaactg tgaatatgcc attactggga 360 
acagtgccgc acaaagctac agttatacag gttgggtttc cttgccttgg aaatcaggac 420 
ggtgttgctg cctttgaggt gaatgtaatt gttatgaact cagaaggcaa tgtgattctt 480 
cagactccac agaatgctat ctttttcaag acttgccagc aagcaaaatg tacaggagga 540 
tgcagaaatg gaggtttctg caatgatagg catgtctgtg aatgtcctga tggcttttat 600 
ggcccacatt gtgagaaagc actctgcatg ccacgatgta tgaatggtgg gctctgtgta 660 
actcctggat tgtgcatctg tccacctggc tattatggca tcaactgtga taaagtaaac 720 
tgcaccacac attgtctgaa tgggggaacc tgcttctatc caggaaagtg catttgcccc 780 
tcaggatatg aaggagaaca gtgtgaaaca agtaaatgcc agcaaccctg taggaatggt 840 
ggaaaatgta gtggaaaaaa caaatgcaag tgttccaagg gataccaagg agatctgtgt 900 
tcaaaacctg tttgtgaacc ttcttgtgga gctcatggaa cctgcattga acccaacaag 960 
tgtcagtgta aagaaggctg gaatggaaga tactgcaata agaaatacgg atccaatctc 1020 
atgaatgccc taaggccaac agggtccaga aacagacagc acacgccctc accaaaacgg 1080 
actgaagaca ggcaagccct acccgaatcc aattatatct ggtga 1125 



<210> 8 
<211> 374 
<212> PRT 
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<213> Xenopus sp. 
<400> 8 

Met Ser Leu Thr Gly Tyr Phe Ala Ala Pro Leu Cys Ser lie Phe Leu 
15 10 15 

Phe lie Leu Ala His Ala Asp Ala Gly Gin Gin Glu Asp Ser Leu Tyr 
20 25 30 

Met Trp Me Asp Ala His Gin Ala Arg Val Leu lie Gly Phe Glu Glu 
35 40 45 

Asp lie Leu Me Val Ala Glu Gly Lys Met Ala Pro Phe Thr His Asp 
50 55 60 

Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me Pro Val Asn Me His 
65 70 75 80 

Ala Met Asn Phe Thr Trp Gin Ala Thr Gly Gin Ala Glu Tyr Phe Tyr 
85 90 95 

Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly Me Met Ala Asp Pro 
100 105 110 

Thr Val Asn Met Pro Leu Leu Gly Thr Val Pro His Lys Ala Thr Val 
115 120 125 

Me Gin Val Gly Phe Pro Cys Leu Gly Asn Gin Asp Gly Val Ala Ala 
130 135 140 

Phe Glu Val Asn Val Me Val Met Asn Ser Glu Gly Asn Val Me Leu 
145 150 155 160 

Gin Thr Pro Gin Asn Ala Me Phe Phe Lys Thr Cys Gin Gin Ala Lys 
165 170 175 
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Cys Thr Gly Gly Cys Arg Asn Gly Gly Phe Cys Asn Asp Arg His Val 
180 185 190 

Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His Cys Glu Lys Ala Leu 
195 200 205 

Cys Met Pro Arg Cys Met Asn Gly Gly Leu Cys Val Thr Pro Gly Leu 
210 215 220 

Cys lie Cys Pro Pro Gly Tyr Tyr Gly lie Asn Cys Asp Lys Val Asn 
225 230 235 240 

Cys Thr Thr His Cys Leu Asn Gly Gly Thr Cys Phe Tyr Pro Gly Lys 
245 250 255 

Cys lie Cys Pro Ser Gly Tyr Glu Gly Glu Gin Cys Glu Thr Ser Lys 
260 265 270 

Cys Gin Gin Pro Cys Arg Asn Gly Gly Lys Cys Ser Gly Lys Asn Lys 
275 280 285 

Cys Lys Cys Ser Lys Gly Tyr Gin Gly Asp Leu Cys Ser Lys Pro Val 
290 295 300 

Cys Glu Pro Ser Cys Gly Ala His Gly Thr Cys Me Glu Pro Asn Lys 
305 310 315 320 

Cys Gin Cys Lys Glu Gly Trp'Asn Gly Arg Tyr Cys Asn Lys Lys Tyr 
325 330 335 

Gly Ser Asn Leu Met Asn Ala Leu Arg Pro Thr Gly Ser Arg Asn Arg 
340 345 350 

Gin His Thr Pro Ser Pro Lys Arg Thr Glu Asp Arg Gin Ala Leu Pro 
355 360 365 
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Glu Ser Asn Tyr I le Trp 
370 



<210> 9 
<211> 1137 
<212> DNA 
<213> Danio rerio 

<400> 9 

atggctttca ggacgcctgc tgttcagctg caccttaaag cgtgcgtcct tctgctttta 60 

gggggtctgc tggaagctgc ctatcaagag cgaggaacca tgtacatgtg gattgatgcc 120 

aatcaagcaa gaatattaat tggttttgaa gaggatattt taatagtctc tgaggggaaa 180 

atggctccat tcacacacga cttcaggaaa gcacagcaga gaatgccagc gatacctgtc 240 

aatatccatc acgtcaactt cacctggcaa gccactgatc aggcagagta tttttatgag 300 

ttccagactc tgcgttcttt ggataaagac attatggatg atcctactgt caatgttcct 360 

cttttgggat cagtgcctca caaagcatct gtggttcagg tgggctttcc atgcagaggt 420 

gaccaggacg gtgtggcagc atttgaggtg accatcctgg tgatggatgc tggaggaaat 480 

atcatcctga ggacgccaca caatgccatc ttcttcaaaa catgccagag agcaaagtgt 540 

cctggaggtt gtcgaaatgg aggctactgc aatgaaaggc aggtctgcga gtgtcaggat 600 

gggttttatg gcgttcactg tgagaaagcc ctgtgctctc caagatgcct aaatggtggt 660 

ctgtgtatga gtccaggcgt gtgtatttgt ccaccgggct actttggatc cagttgtgag 720 

agagcaaact gcagcaccac ctgtttgaat ggagggacgt gtttccatcc tggcaaatgc 780 

atctgcgccg tgagctttga aggggtccgc tgtgagctca gtaaatgtcg acagccttgc 840 

aggaatggag gcaaatgcac agggagaaac aaatgcaagt gcagcaaagg atatcatgga 900 

gatctgtgct ccaaagctgt ctgcgagccc agctgtggag cacacgggac ctgcgtggag 960 

cccaacaggt gccagtgtcg ggaaggctgg cacggacgtc actgcaataa gagatttcgc 1020 

ggaggagttt ctaacagcca gcgggtctct ccatccaaac acaagtctcc gtctgtggcg 1080 

gcggcgaagg aagcgcctga aaccagtcag ccgtctgaaa ccaactatgt ggtttaa 1137 



<210> 10 
<211> 378 
<212> PRT 
<213> Danio rerio 
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<400> 10 

Met Ala Phe Arg Thr Pro Ala Val Gin Leu His Leu Lys Ala Cys Val 
.1 5 10 15 

Leu Leu Leu Leu Gly Gly Leu Leu Glu Ala Ala Tyr Gin Glu Arg Gly 
20 25 30 

Thr Met Tyr Met Trp lie Asp Ala Asn Gin Ala Arg lie Leu lie Gly 
35 40 45 

Phe Glu Glu Asp Me Leu lie Val Ser Glu Gly Lys Met Ala Pro Phe 
50 55 60 

Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala lie Pro Val 
65 70 75 80 

Asn Me His His Val Asn Phe Thr Trp Gin Ala Thr Asp Gin Ala Glu 
85 90 95 

Tyr Phe Tyr Glu Phe Gin Thr Leu Arg Ser Leu Asp Lys Asp Me Met 
100 105 110 

Asp Asp Pro Thr Val Asn Val Pro Leu Leu Gly Ser Val Pro His Lys 
115 120 125 

Ala Ser Val Val Gin Val Gly Phe Pro Cys Arg Gly Asp Gin Asp Gly 
130 135 140 

Val Ala Ala Phe Glu Val Thr Me Leu Val Met Asp Ala Gly Gly Asn 
145 150 155 160 

Me Me Leu Arg Thr Pro His Asn Ala Me Phe Phe Lys Thr Cys Gin 
165 170 175 

Arg Ala Lys Cys Pro Gly Gly Cys Arg Asn Gly Gly Tyr Cys Asn Glu 
180 185 190 
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Arg Gin Val Cys Glu Cys Gin Asp Gly Phe Tyr Gly Val His Cys Glu 
195 200 205 

Lys Ala Leu Cys Ser Pro Arg Cys Leu Asn Gly Gly Leu Cys Met Ser 
210 215 220 

Pro Gly Val Cys lie Cys Pro Pro Gly Tyr Phe Gly Ser Ser Cys Glu 
225 230 235 240 

Arg Ala Asn Cys Ser Thr Thr Cys Leu Asn Gly Gly Thr Cys Phe His 
245 250 255 

Pro Gly Lys Cys lie Cys Ala Val Ser Phe Glu Gly Val Arg Cys Glu 
260 265 270 

Leu Ser Lys Cys Arg Gin Pro Cys Arg Asn Gly Gly Lys Cys Thr Gly 
275 280 285 

Arg Asn Lys Cys Lys Cys Ser Lys Gly Tyr His Gly Asp Leu Cys Ser 
290 295 300 

Lys Ala Val Cys Glu Pro Ser Cys Gly Ala His Gly Thr Cys Val Glu 
305 310 315 320 

Pro Asn Arg Cys Gin Cys Arg Glu Gly Trp His Gly j His Cys Asn 
325 330 335 

Lys Arg Phe Arg Gly Gly Val Ser Asn Ser Gin Arg Val Ser Pro Ser 
340 345 350 

Lys His Lys Ser Pro Ser Val Ala Ala Ala Lys Glu Ala Pro Glu Thr 
355 360 365 



Ser Gin Pro Ser Glu Thr Asn Tyr Val Val 
370 375 
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<210> 11 
<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 11 

tgyathtgyc cnccnggntw bwvbcd 



<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial 
Sequence 

<400> 12 

rcgnctnccn ccrtcnskrc angbcd 



<210> 13 
<211> 4817 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pCAGGS 6xHis construct 
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<400> 13 

gtcgacattg attattgact agttattaat 
gcccatatat ggagttccgc gttacataac 
ccaacgaccc ccgcccattg acgtcaataa 
ggactttcca ttgacgtcaa tgggtggact 
atcaagtgta tcatatgcca agtacgcccc 
cctggcatta tgcccagtac atgaccttat 
tattagtcat cgctattacc atgggtcgag 
atctcccccc cctccccacc cccaattttg 
gcgatggggg cggggggggg gggggcgcgc 
gggcggggcg aggcggagag gtgcggcggc 
tccttttatg gcgaggcggc ggcggcggcg 
gggagtcgct gcgttgcctt cgccccgtgc 
ccggctctga ctgaccgcgt tactcccaca 
gggctgtaat tagcgcttgg tttaatgacg 
ccttaaaggg ctccgggagg gccctttgtg 
tgtgtgtgtg cgtggggagc gccgcgtgcg 
cgggcgcggc gcggggcttt gtgcgctccg 
ggtgccccgc ggtgcggggg ggctgcgagg 
tgggggggtg agcagggggt gtgggcgcgg 
cctccccgag ttgctgagca cggcccggct 
gcggggctcg ccgtgccggg cggggggtgg 
ccgcctcggg ccggggaggg ctcgggggag 
gtcgaggcgc ggcgagccgc agccattgcc 
gacttccttt gtcccaaatc tggcggagcc 
tagcgggcgc gggcgaagcg gtgcggcgcc 
cgtgcgtcgc cgcgccgccg tccccttctc 
acggctgcct tcggggggga cggggcaggg 
gctctagagc ctctgctaac catgttcatg 
acgtgctggt tgttgtgctg tctcatcatt 
catcatcatc atcattgaaa ttcactcctc 
ctggtgtggc caatgccctg gctcacaaat 
attatgggga catcatgaag ccccttgagc 
ttttcattgc aatagtgtgt tggaattttt 
gggcaaatca tttaaaacat cagaatgagt 
tatgctggct gccatgaaca aaggtggcta 



agtaatcaat tacggggtca ttagttcata 60 
ttacggtaaa tggcccgcct ggctgaccgc 120 
tgacgtatgt tcccatagta acgccaatag 180 
atttacggta aactgcccac ttggcagtac 240 
ctattgacgt caatgacggt aaatggcccg 300 
gggactttcc tacttggcag tacatctacg 360 
gtgagcccca cgttctgctt cactctcccc 420 
tatttattta ttttttaatt attttgtgca 480 
gccaggcggg gcggggcggg gcgaggggcg 540 
agccaatcag agcggcgcgc tccgaaagtt 600 
gccctataaa aagcgaagcg cgcggcgggc 660 
cccgctccgc gccgcctcgc gccgcccgcc 720 
ggtgagcggg cgggacggcc cttctcctcc 780 
gctcgtttct tttctgtggc tgcgtgaaag 840 
cgggggggag cggctcgggg ggtgcgtgcg 900 
gcccgcgctg cccggcggct gtgagcgctg 960 
cgtgtgcgcg aggggagcgc ggccgggggc 1020 
ggaacaaagg ctgcgtgcgg ggtgtgtgcg 1080 
cggtcgggct gtaacccccc cctgcacccc 1140 
tcgggtgcgg ggctccgtgc ggggcgtggc 1200 
cggcaggtgg gggtgccggg cggggcgggg 1260 
gggcgcggcg gccccggagc gccggcggct 1320 
ttttatggta atcgtgcgag agggcgcagg 1380 
gaaatctggg aggcgccgcc gcaccccctc 1440 
ggcaggaagg aaatgggcgg ggagggcctt 1500 
catctccagc ctcggggctg ccgcaggggg 1560 
cggggttcgg cttctggcgt gtgaccggcg 1620 
ccttcttctt tttcctacag ctcctgggca 1680 
ttggcaaaga attcctcgag gctagcccat 1740 
aggtgcaggc tgcctatcag aaggtggtgg 1800 
accactgaga tctttttccc tctgccaaaa 1860 
atctgacttc tggctaataa aggaaattta 1920 
tgtgtctctc actcggaagg acatatggga 1980 
atttggttta gagtttggca acatatgcca 2040 
taaagaggtc atcagtatat gaaacagccc 2100 
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cctgctgtcc attccttatt ccatagaaaa 
ttttgttttg tgttattttt ttctttaaca 
gccagatttt tcctcctctc ctgactactc 
agatccctcg acctgcagcc caagcttggc 
aaattgttat ccgctcacaa ttccacacaa 
ctggggtgcc taatgagtga gctaactcac 
ccagtcggga aacctgtcgt gccagcggat 
ccgcccctaa ctccgcccat cccgccccta 
catggctgac taattttttt tatttatgca 
ttccagaagt agtgaggagg cttttttgga 
ttattgcagc ttataatggt tacaaataaa 
catttttttc actgcattct agttgtggtt 
tctggatccg ctgcattaat gaatcggcca 
gcgctcttcc gcttcctcgc tcactgactc 
ggtatcagct cactcaaagg cggtaatacg 
aaagaacatg tgagcaaaag gccagcaaaa 
ggcgtttttc cataggctcc gcccccctga 
gaggtggcga aacccgacag gactataaag 
cgtgcgctct cctgttccga ccctgccgct 
gggaagcgtg gcgctttctc aatgctcacg 
tcgctccaag ctgggctgtg tgcacgaacc 
cggtaactat cgtcttgagt ccaacccggt 
cactggtaac aggattagca gagcgaggta 
gtggcctaac tacggctaca ctagaaggac 
agttaccttc ggaaaaagag ttggtagctc 
cggtggtttt tttgtttgca agcagcagat 
tcctttgatc ttttctacgg ggtctgacgc 
tttggtcatg agattatcaa aaaggatctt 
ttttaaatca atctaaagta tatatgagta 
cagtgaggca cctatctcag cgatctgtct 
cgtcgtgtag ataactacga tacgggaggg 
accgcgagac ccacgctcac cggctccaga 
ggccgagcgc agaagtggtc ctgcaacttt 
ccgggaagct agagtaagta gttcgccagt 
tacaggcatc gtggtgtcac gctcgtcgtt 
acgatcaagg cgagttacat gatcccccat 



gccttgactt gaggttagat tttttttata 2160 
tccctaaaat tttccttaca tgttttacta 2220 
ccagtcatag ctgtccctct tctcttatga 2280 
gtaatcatgg tcatagctgt ttcctgtgtg 2340 
catacgagcc ggaagcataa agtgtaaagc 2400 
attaattgcg ttgcgctcac tgcccgcttt 2460 
ccgcatctca attagtcagc aaccatagtc 2520 
actccgccca gttccgccca ttctccgccc 2580 
gaggccgagg ccgcctcggc ctctgagcta 2640 
ggcctaggct tttgcaaaaa gctaacttgt 2700 
gcaatagcat cacaaatttc acaaataaag 2760 
tgtccaaact catcaatgta tcttatcatg 2820 
acgcgcgggg agaggcggtt tgcgtattgg 2880 
gctgcgctcg gtcgttcggc tgcggcgagc 2940 
gttatccaca gaatcagggg ataacgcagg 3000 
ggccaggaac cgtaaaaagg ccgcgttgct 3060 
cgagcatcac aaaaatcgac gctcaagtca 3120 
ataccaggcg tttccccctg gaagctccct 3180 
taccggatac ctgtccgcct ttctcccttc 3240 
ctgtaggtat ctcagttcgg tgtaggtcgt 3300 
ccccgttcag cccgaccgct gcgccttatc 3360 
aagacacgac ttatcgccac tggcagcagc 3420 
tgtaggcggt gctacagagt tcttgaagtg 3480 
agtatttggt atctgcgctc tgctgaagcc 3540 
ttgatccggc aaacaaacca ccgctggtag 3600 
tacgcgcaga aaaaaaggat ctcaagaaga 3660 
tcagtggaac gaaaactcac gttaagggat 3720 
cacctagatc cttttaaatt aaaaatgaag 3780 
aacttggtct gacagttacc aatgcttaat 3840 
atttcgttca tccatagttg cctgactccc 3900 
cttaccatct ggccccagtg ctgcaatgat 3960 
tttatcagca ataaaccagc cagccggaag 4020 
atccgcctcc atccagtcta ttaattgttg 4080 
taatagtttg cgcaacgttg ttgccattgc 4140 
tggtatggct tcattcagct ccggttccca 4200 
gttgtgcaaa aaagcggtta gctccttcgg 4260 
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tcctccgatc gttgtcagaa gtaagttggc 
actgcataat tctcttactg tcatgccatc 
ctcaaccaag tcattctgag aatagtgtat 
aatacgggat aataccgcgc cacatagcag 
ttcttcgggg cgaaaactct caaggatctt 
cactcgtgca cccaactgat cttcagcatc 
aaaaacagga aggcaaaatg ccgcaaaaaa 
actcatactc ttcctttttc aatattattg 
cggatacata tttgaatgta tttagaaaaa 
ccgaaaagtg ccacctg 



cgcagtgtta tcactcatgg ttatggcagc 4320 
cgtaagatgc ttttctgtga ctggtgagta 4380 
gcggcgaccg agttgctctt gcccggcgtc 4440 
aactttaaaa gtgctcatca ttggaaaacg 4500 
accgctgttg agatccagtt cgatgtaacc 4560 
ttttactttc accagcgttt ctgggtgagc 4620 
gggaataagg gcgacacgga aatgttgaat 4680 
aagcatttat cagggttatt gtctcatgag 4740 
taaacaaata ggggttccgc gcacatttcc 4800 

4817 



<210> 14 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 14 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag accttctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 

gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 

ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 

ggtggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 
tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 

aaatgtattt gccctcctgg actcgaggga gagcagtgtg aactcagcaa atgcccccaa 840 
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ccctgccgaa atggaggtaa atgcattggt 
caaggagacc tgtgctctaa gcccgtctgc 
cacgaaccca acaagtgcca gtgtcgagag 
tatggagcca gcctcatgca tgccccgagg 
ccttcactta aaaaggctga ggatagaagg 



aaaagcaagt gtaagtgccc gaaaggttac 900 
gagcctggct gtggtgccca cggaacctgc 960 
ggctggcacg gcagacactg caataagagg 1020 
ccagcaggcg ccgggctgga gcgacacacg 1080 
gatccacctg aatccaatta catctggtga 1140 



<210> 15 
<211> 379 
<212> PRT 

<213> Artificial Sequence • 
<220> 

<223> Description of Artificial SequencerArtif icial 
Sequence 

<400> 15 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

lie Gly Phe Glu Glu Asp Leu Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala He 
65 70 75 80 

Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
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100 



105 



110 



lie Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val lie Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala lie Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys lie Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 



Me Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
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290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Are His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 
370 375 



<210> 16 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icial 
Sequence 

<400> 16 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccattgat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 
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ggcaacacca tccttaggac ccctcagaat 
gagtgtcccg gagggtgtcg aaatggaggc 
ccggatgggt tctacgggcc tcactgtgag 
ggtggtctgt gtgtcactcc tggcttctgc 
tgtgacaaag caaactgctc aaccacctgc 
aaatgtattt gccctcctgg actcgaggga 
ccctgccgaa atggaggtaa atgcattggt 
caaggagacc tgtgctctaa gcccgtctgc 
cacgaaccca acaagtgcca gtgtcgagag 
tatggagcca gcctcatgca tgccccgagg 
ccttcactta aaaaggctga ggatagaagg 



gccatcttct ttaaaacatg tcaacaagct 540 
ttttgtaacg aaaggcgggt ctgcgagtgt 600 
aaagccctgt gcataccccg atgtatgaac 660 
atctgccccc ctggattcta cggtgtcaac 720 
tttaatggag ggacctgctt ttacccggga 780 
gagcagtgtg aactcagcaa atgcccccaa 840 
aaaagcaagt gtaagtgccc gaaaggttac 900 
gagcctggct gtggtgccca cggaacctgc 960 
ggctggcacg gcagacactg caataagagg 1020 
ccagcaggcg ccgggctgga gcgacacacg 1080 
gatccacctg aatccaatta catctggtga 1140 



<210> 17 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArt i f i ci al 
Sequence 

<400> 17 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

Me Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp Me Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

Me Gly Phe Glu Glu Asp lie Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
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65 



70 



75 



80 



Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser lie Asp Lys Gly 
100 105 110 

lie Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val Me Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys Me Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys Me Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 



Phe Tyr Pro Gly Lys Cys Me Cys Pro Pro Gly Leu Glu Gly Glu Gin 
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260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

Me Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu „«)r Asn Tyr lie Trp 
370 375 



<210> 18 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 18 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 
ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 
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gacgcccatc aggctagagt gctcatagga 
gggaaaatgg ccccctttac acatgatttc 
cctgtcaata tccactccat gaattttacc 
tacgagttcc tgtctctgcg ctccctggat 
gtccctttgc tgggaacagt gcctcacaag 
ctcggcaaac aagacggggt agcagcattt 
ggcaacacca tccttaggac ccctcagaat 
gagtgtcccg gagggtgtcg aaatggaggc 
ccggatgggt tctacgggcc tcactgtgag 
ggtggtctgt gtgtcactcc tggcttctgc 
tgtgacaaag taaactgctc aaccacctgc 
aaatgtattt gccctcctgg actcgaggga 
ccctgccgaa atggaggtaa atgcattggt 
caaggagacc tgtgctctaa gcccgtctgc 
cacgaaccca acaagtgcca gtgtcgagag 
tatggagcca gcctcatgca tgccccgagg 
ccttcactta aaaaggctga ggatagaagg 



tttgaagaag acattctgat tgtctcggag 180 
aggaaagccc aacaaagaat gccagccatt 240 
tggcaagctg cggggcaggc agaatacttc 300 
aaaggcatca tggcagatcc aactgtcaat 360 
gcatcagttg ttcaagttgg tttcccgtgt 420 
gaagtgaatg tgattgtcat gaattctgaa 480 
gccatcttct ttaaaacatg tcaacaagct 540 
ttttgtaacg aaaggcgggt ctgcgagtgt 600 
aaagccctgt gcataccccg atgtatgaac 660 
atctgccccc ctggattcta cggtgtcaac 720 
tttaatggag ggacctgctt ttacccggga 780 
gagcagtgtg aactcagcaa atgcccccaa 840 
aaaagcaagt gtaagtgccc gaaaggttac 900 
gagcctggct gtggtgccca cggaacctgc 960 
ggctggcacg gcagacactg caataagagg 1020 
ccagcaggcg ccgggctgga gcgacacacg 1080 
gatccacctg aatccaatta catctggtga 1140 



<210> 19 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 19 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp Me Asp Ala His Gin Ala Arg Val Leu 
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35 40 45 

lie Gly Phe Glu Glu Asp lie Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 MO 

Me Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val Me Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys Me Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys Me Cys Pro Pro Gly Phe Tyr Gly Val Asn 
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225 230 235 240 

Cys Asp Lys Va! Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 
370 375 



<210> 20 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 20 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 
ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 
gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 
gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 
cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 
tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 
gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 
ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 
ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 
gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 
ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 
ggtggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 
tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 
aaatgtattt gccctcctgg actcgaggga gatcagtgtg aactcagcaa atgcccccaa 840 
ccctgccgaa atggaggtaa atgcattggt aaaagcaagt gtaagtgccc gaaaggttac 900 
caaggagacc tgtgctctaa gcccgtctgc gagcctggct gtggtgccca cggaacctgc 960 
cacgaaccca acaagtgcca gtgtcgagag ggctggcacg gcagacactg caataagagg 1020 
tatggagcca gcctcatgca tgccccgagg ccagcaggcg ccgggctgga gcgacacacg 1080 
ccttcactta aaaaggctga ggatagaagg gatccacctg aatccaatta catctggtga 1140 



<210> 21 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f ic ial 
Sequence 

<400> 21 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
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1 



10 



15 



Me Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

lie Gly Phe Glu Glu Asp Me Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn Me His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

Me Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val Me Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 



Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
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195 200 205 

Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys lie Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Asp Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr Me Trp 
370 375 
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<210> 22 

<211> 558 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 22 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacaca gctagcccat 540 

catcatcatc atcattga 558 



<210> 23 
<211> 185 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 23 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

Me Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
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20 



25 



30 



Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

Me Gly Phe Glu Glu Asp Me Leu Me Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala Me 
65 70 75 80 

Pro Val Asn Me His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

Me Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val Me Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr Me Leu Arg Thr Pro Gin Asn Ala Me Phe Phe Lys Thr 
165 170 175 



Gin Leu Ala His His His His His His 
180 185 



<210> 24 
<211> 717 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 24 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 
ctgctcctgc tgctcgactg tcaacaagct gagtgtcccg gagggtgtcg aaatggaggc 120 
ttttgtaacg aaaggcgggt ctgcgagtgt ccggatgggt tctacgggcc tcactgtgag 180 
aaagccctgt gcataccccg atgtatgaac ggtggtctgt gtgtcactcc tggcttctgc 240 
atctgccccc ctggattcta cggtgtcaac tgtgacaaag caaactgctc aaccacctgc 300 
tttaatggag ggacctgctt ttacccggga aaatgtattt gccctcctgg actcgaggga 360 
gagcagtgtg aactcagcaa atgcccccaa ccctgccgaa atggaggtaa atgcattggt 420 
aaaagcaagt gtaagtgccc gaaaggttac caaggagacc tgtgctctaa gcccgtctgc 480 
gagcctggct gtggtgccca cggaacctgc cacgaaccca acaagtgcca gtgtcgagag 540 
ggctggcacg gcagacactg caataagagg tatggagcca gcctcatgca tgccccgagg 600 
ccagcaggcg ccgggctgga gcgacacacg ccttcactta aaaaggctga ggatagaagg 660 
gatccacctg aatccaatta catctggcag ctagcccatc atcatcatca tcattga 717 



<210> 25 
<211> 238 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial 
Sequence 

<400> 25 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Leu Asp Cys Gin Gin Ala Glu Cys 
20 25 30 
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Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys Asn Glu Arg Arg Val Cys 
35 40 45 

Glu Cys Pro Asp Gly Phe Tyr Gly Pro His Cys Glu Lys Ala Leu Cys 
50 55 60 

Me Pro Arg Cys Met Asn Gly Gly Leu Cys Val Thr Pro Gly Phe Cys 
65 70 75 80 

Me Cys Pro Pro Gly Phe Tyr Gly Val Asn Cys Asp Lys Ala Asn Cys 
85 90 95 

Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys Phe Tyr Pro Gly Lys Cys 
100 105 110 

Me Cys Pro Pro Gly Leu Glu Gly Glu Gin Cys Glu Leu Ser Lys Cys 
115 120 125 

Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys Me Gly Lys Ser Lys Cys 
130 135 140 

Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu Cys Ser Lys Pro Val Cys 
145 150 155 160 

Glu Pro Gly Cys Gly Ala His Gly Thr Cys His Glu Pro Asn Lys Cys 
165 170 175 

Gin Cys Arg Glu Gly Trp His Gly Arg His Cys Asn Lys Arg Tyr Gly 
180 185 190 

Ala Ser Leu Met His Ala Pro Arg Pro Ala Gly Ala Gly Leu Glu Arg 
195 200 205 

His Thr Pro Ser Leu Lys Lys Ala Glu Asp Arg Arg Asp Pro Pro Glu 
210 215 220 
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Ser Asn Tyr lie Trp Gin Leu Ala His His His His His His 
225 230 235 
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